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Blending WARREN Natural Gasoline 
with your present high quality motor fuel 
will give it the RETAINED VOLATILITY 
essential for superior performance after 
it reaches the fuel tanks of your custom- 
ers. You can always depend on Warren’s 
production, transportation, storage and 
SERVICE for the grade and quantity of 
NATURAL GASOLINE you want—when 
and where you want it. 


WARREN 


PETROLEUM CORPORATION 
TULSA, OKLAHOMA @ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 











the impulse that revolutionized 
steam trapping 


YARWAY 
IMPULSE 
STEAM 
TRAP 


SERIES 60 
and 120 


For all normal 
trap require- 
ments, pressures 
to 400 and 
600 psi. 


the only a 
moving part Yo" Wo. 20-A 


For light loads 
..@ small stainless steel 4 , 
valve that literally floats wr : on tracer lines, 
on the condensate load. ' 
Gets equipment hot in a 
hurry —and keeps it hot! 


steam mains, 


small presses, etc. 


Twenty years ago YARWAY applied a unique theory of thermo 
dynamics to steam traps—and gave industry the amazing YARWAY 
Impulse Steam Trap. 

Today — over a million YARWAY Impulse Steam Traps later 
advantages like the following continue to convert new users, and 
convince old users to standardize on the YARWAY Impulse 


@ QUICK HEAT-UP AND EVEN TEMPERATURES OF EQUIPMENT 

@ GOOD FOR ALL PRESSURES WITHOUT CHANGE OF VALVE OR SEAT 
@ SMALL SIZE—LIGHT WEIGHT 

@ ONLY ONE MOVING PART 

@ STAINLESS STEEL—minimum maintenance 

@ WON'T FREEZE UP 

@ A COMPLETE LINE of sizes and types for every requirement 

@ IMMEDIATELY AVAILABLE from 270 local Industrial Distributors 


For free Trap Selector, or 24 page Bulletin, write 


VYARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa 


SERIES 40 


For heavy 
loads requir- 
ing extra 
high capa- 
city steam 
traps. 


INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


For high 
pressures, 
high tem- 
peratures. 
(Flanged or 
welding con- 
nections.) 


IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 














PETROLEUM 


a WeEFIN ER . 


REFINING | PETROCHEMICALS | NATURAL GASOLINE 


A Quick Look 


at This Issue 





These handy digests permit checking / 
those articles you want to read first. 
PETROCHEMICAL HANDBOOK 


Foreword The REFINER staff presents its 
ics THIRD Annual Petrochemical Issue. In this 
issue you will find 75 flow diagrams and descriptions 
of the most timely processes. Each is complete with 
application, charge, products, operating conditions, 
vields, and commercial installations, Another FIRST 
for the REFINER is the presentation of all three 
Polyethy lene manul ac turing processes as well as both 
Glycerine manufacturing processes. The foreword to 
this outstanding handbook begins on Page 105, 


Production Tomorrow Petrochemicals are 
¥r due for another upswing in 1956, Look for the 
greatest increases in hydrocarbon intermediates, aro 
matics, hydrocarbon polymers, ammonia, and aliphatic 
chemicals, To get the complete story on the “whys 
and wherefores” of this strong and growing industry, 


turn to Page 110. 


€ Raw Materials Today Natural was was 


considered the ideal starting material for petro 


chemicals manufacture, but can it last with the rising 
prices and competition for its use as fuel? There are 
other' abundant raw materials just as good or even 
better suited for chemical production. These materials 
have just begun to be utilized. For the past, present 
and future in this dynamic field, turn to Page 116. 


Synthetic Rubber Boom? It has happened 
CJ at last. The synthetic rubber industry is privately 
owned! This new industry has withstood the first eight 
months of this existence quite well. The toughest com- 
petition is the plastics industry, But research and a 
plentiful supply of new and specialized rubbers could 
make the race both interesting and profitable. For the 
future plans of this “young giant” and how its owner- 
ship is split, read the article beginning on Page 120. 


How Vulnerable Are We? Four H-bombs 
[] could destroy almost half of all the petroleum 
processing plants in the U. S. A well-directed bomb 
on the Houston area alone would de-activate more 
than 5 percent of the people who work in this vital 
industry. For more interesting facts and arguments 
favoring peacetime dispersal in industry-saturated 


areas, sce Page 105. 
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Maintenance—Its Cost 


YOU CAN GET the first industry-wide look at 
what maintenance is costing and what this trend is 


in PR’s January Maintenance Issue. A “first of its 


kind” survey summary is being compiled for you 
Ray L. Dupiey Publisher 
A, k, Bie rescs , General Manager as : re, . 
Bn, Kom 1, Mdiece, in Chaicesan of Riicorial Commanienes within the industry, on the latest practices in mainte- 
Siras B. Racspae... Editorial Director nance administration and preventive maintenance 
Georce B. Gipss....... Editor 
Pau E, Nicwo.ts, Jr. Editor : ; 4 . : ‘ 
Hanoee L. Hovpman.......... Pescess Gnd Constunction Gites ordination and human relations in maintenance will be 
Tuomas C, Ponper Petrochemicals Editor covered. And, too, how to measure the effectiveness of 
Don E. Lampert............Management and Personnel Editor 
Ceci. W. SmiruH..... Economics Editor er: ; : : 
Harrison T. Brunpace Eastern Editor The treatment is going to be such that it will offer 
Gipert M. Witson. Western Editor ( valuable information to all phases of the industry, 
Dr. Lewis F. Hatcu. ...Contributing Editor ( hommtoat Len! al lj - 
Wautace Firzcenaw Managing Editor petrochemical, re fining and natural gasoline opera- 
Josern HopKIns...... Presentation Editor tions 
Bittincs D. Barnarp.... Ed;torial Assistant 
Eunice OKONESKI Librarian 


Also you will get a very thorough coverage, from 


Vital problems such as operations-maintenance co- 


eas 


nb ti 


maintenance operations. 


ARTI BI RT 


Since maintenance cost is the prime variable cost 
in all of the petroleum industry plant operations, you 
ADVERTISING cannot afford to miss the Maintenance Issue. It will 


Tom W. Nelson, Advertising Manager; D. S. Craig, Advertising Service Man \ help you shift dollars from your costs to your profits 
ager. Representatives: NEW YORK (17): Gene Hart, George Skelton, Nelson \ 

Bigelow, 250 Park Ave., Phone El Dorado 5-4012; CLEVELAND (15): Harvey 

Dunn, Bill Westfall, 1010 Euclid Ave., Phone MAin 1-2550; CHICAGO (4); 

Martin Halloran, H. G. Fitzpatrick, 332 So. Michigan Ave., Phone Wabash 

2-9330; LOS ANGELES: Jay Curts, W. W. Wilson Bidg., Huntington Park, . . 

Phone Ludlow 7-1219; TULSA (3): Jim Isaacks, Hunt Bidg., Phone 3-1844; 

HOUSTON (19): Charles Wyatt, Wm. G. Dudley, 3301 Buffalo Drive, Phone } | Ss or erwise 
JAckson 9-4301. EUROPEAN: Theodor Miocha, Limmerstrasse 31, Hanover, 

Germany, Phone 42935. UNITED KINGDOM: Frank Chambers, Agent, 120 

Moorgate, London E.C.2, Phone Monarch 5661. 


YOU MAY or may not want to use ’em as Christ 
mas gifts, but they wouldn’t be too bad, at that. 
Here we're speaking of the two latest additions to 


SUBSCRIPTIONS 

RK. M. de Sombre, Circulation Manager, P. O. Box 2608, Houston 1, Texas, U.S.A. 

Single copies of this issue $1. Subscription rates—U. 8. and Canada $2 a year; ; = 

Latin America and overseas $5 o year. Pernoteum Rerinen, published on the our sto k ol Reprints For Sale: 

13th of every month, entered as wecond class matter June 16, 1923, at the post “ ‘ . , ” 

office at Houston, Texas, under uct March 3, 1879, Subscriptions restricted to How to Get Those Top Octanes,” by Marshall 

those engaged in refining, natural gasoline or petrochemical industries or +eo48 , / 

cervice and supply company personnel connected thesete. Advertising rates on Sittig and Wayne Warren, a thorough treatment of 

plication. Copyright 1985 by The Gulf Publishing Comp Cable adi . . ; 

Te ee See See octane improvement techniques plus a relating com- 
parison of catalytic reforming processes 

PETROLEUM Reriner’s Petrochemical Handbook, 

some 100 pages ol process descriptions and an un 
usual line-up of articles about the industry in general 
and its future. All of this material appears in this 
issue, but in the past many have found the separate 


reprint a handy tool 


WORLD OL gay You can get either or both of these by the simple 


procedure of ordering them at $1 each from Reprint 


| PP Department, PerroLeuM Reriner, Box 2608, Houston 


Juousras ( 1, Texas 


August PR Had It 


Ray P. Dinsmore, vice president in charge of re 


search and development for Goodyear Rubber has 
announced that the catalyst used in the synthesis of 
Specialized Oil Publication of 
rHE GULF PUBLISHING COMPANY ; . 
Box 2608. Houston (1). Texa minum triethyl and cocatalyst as developed by Karl 
In & ’ SLO ’ *Xas 
Ziegler of the Max Planch 


; Institute Coal Rese; 
PETROLEUM REFINER and The REFINERY CATALOG for the refining In au val | rch in 
natural gasoline-petrochemical industry { Germany 


ion»: telebtamsanlianpatoe 


synthetic natural rubber was a combination of alu 


og thee Ni ie ORIG SF Tage TNS ee een at Buea Pe. 


WORLD OIL (formerly The Oil Weekly) and The COMPOSITE CATALOG 


for the drilling-producing industry 


PIPE LINE INDUSTRY for the oil and gas pipe Vine industry catalyst is described in the August, 1955, Perroteum 


P  “ . 
Petroleum Refiner is indexed by Industrial Arts index, Chem- Reriner. The artich Dire ct Polym nization of Ethy! 
ical Abstracts and by Engineering index, inc. Microfilm copies ene and Its Homologues” by Karl Zievler. is a trans 
available through University Microfilms, Ann Arbor, Michigan 


This type of polymerization reaction as well as the 


lation, the completeness of which has drawn com 
ey mendation from its German publishers and author 
Call that being right on the ball? 


December, 1955—PeETROLEUM REFINER 
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ONE OF TWO WORTHINGTON CENTRIFUGAL COMPRESSORS keeping the temperature — and 
cost — low in ammonia processing at Lion Oil Company's plant. This unit cools a copper 
solution used to scrub NH;; and chill and condense the compressed NH, gas to a liquid state. 


Ammonia gets low-cost scrubbing 


and chilling with Worthington compressors 


Every day 20 million cubic feet of natural gas are 
used in producing 300 tons of anhydrous ammonia at 
Lion Oil Company's Barton Plant in Luling, Louisiana 
= and nothing goes to waste! 

Part of the credit for this efficient operation goes to 
two new Worthington centrifugal compressors which 
chill and scrub ammonia gas during the synthetic 
process. Unlike ordinary compressors, the new 
Worthington units employ interstage liquid ammonia 
injection — an exclusive feature that effectively 
reduces the heat of compression and thereby more 
efficiently converts velocity energy into pressure. 


Choice of the Worthington compressors was based 
largely on this efficient design which has already intro- 
duced new economies into the Barton Plant operation. 
The centrifugal units, each rated at more than 1300 
tons capacity, are powered by reliable Worthington 
steam turbines. 

Worthington centrifugal compressors may be the 
answer to low-cost, high-volume processing in your 
plant, too. Find out how these units put big chilling 
jobs on a more profitable basis by writing Worthington 
Corporation, Air Conditioning & Refrigeration Divi- 
sion, Section A.5.61-PE, Harrison, N.J. A5.61 


WORTHINGTON 


an 
DLL 


CLIMATE ENGINEERS TO INDUSTRY, 


For more data on advertised products, use Readers’ Service Cards, last page 
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ECIPROCATING pumps offer many money-saving advantages over multistage centrifugals 
from 20 to 200 gpm when the differential head in feet is over 20 times the gpm. 


LOW OPERATING EXPENSE—85 to 90%, efficiency 
over the complete operating range is generally ac- 
cepted for roller-bearing-equipped power pumps. The 
efficiency range of 20%, to 60% for centrifugal pumps 
means that the user must have prime movers 425% 
to 42% larger than required for comparable recipro- 
cating power pumps. Think what this means in power 
savings! 


LOW MAINTENANCE EXPENSE — Reciprocating 
pumps develop high pressure at moderate speed and 
running clearance, whereas centrifugals depend on 
high speed at very close running clearances to de- 
velop pressure. Maintenance engineers know that 
grit, welding beads, mill scale, etc. in suction lines 
and vessels, as well as unstable suction conditions, 
can cause serious seizures and mechanical seal failures 


EXPERIENCE—For over 75 years, Wilson-Snyder has 
furnished heavy-duty pumps of the highest quality, 
and performance records in thousands of refinery in- 
stallations throughout the United States and foreign 
countries have established them as the industry's 
finest pumps. As a builder of both centrifugal and 
reciprocating types (including power and direct 
acting steam) you can be sure of an unbiased rec 
ommendation as to which type will best suit your 
conditions. 


Give your nearest “Oilwell” Pump Specialist an opportunity 
to quote on Wilson-Snyder pumps for your requirements. 


OIL WELL SUPPLY 
DIVISION UNITED STATES STEEL CORPORATION 
Executive Offices—DAUAS, TEXAS 
with Refinery Equipment Specialists at 





of multistage centrifugal pumps; with costly operat- 
ing delays and expensive replacements. Why risk 
such failures to save a little floor space when depend- 
ability is your most important need? 


Beaumont, Texas Braddock, Pa 
Calgary, Canada Corpus Christi, Texas 
Dallas, Texas los Angeles, Calif 
New Orleans, Lo. Odessa, Texos 
Ponca City, Okla. Tulsa, Okla, 


Chicago, Hlinois 
Houston, Texas 
New York, N. Y 
Shreveport, Le 
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pressure drop is annoying 


B&W SEAMLESS WELDING FITTINGS 


7 ASSURE MINI 


MUM PRESSURE LOSS! 


© cincucanity — True circular. @ smoorn immer watts — No 


ity throughout 


insures accu 
raté alignment when special 
odd-angle sections are cut. Full 
diameter throughout protects 
against pressure loss due to 
flattened or angular surfaces. 


waves or ridges within the fit 
ting to impair flow—no buck 
ling of metal along the short in- 
ner curve—no stretching on the 
outer curve. This prevents pre ° 
mature piping system failure 





O raows -— Uniform gradual 
change of direction provides 
smooth even flow — 


© smoom JOINTS — Uniform 
wall thickness, machined bevel 


ons re ends, and perfect agreement 


sistance to directional changes. 


Welding fittings remove all “road blocks” from the flow of 
material, They present a gentle transition in contour, smooth 
inner walls free of pockets or crevices within the joints. 

Flow of materials is speeded, erosion due to turbulence is 
minimized adding years to the life of the piping system. 


This efficient piping flow reduces maintenance costs, 


alignment 


tion to flow 


reduces pumping power requirements and 
investment in equipment. 





iT PAYS TO LOOK AT THE ADVANTAGES OF 
USING BAW SEAMLESS WELDING FITTINGS 


Welded Construction Tokes Less 
Spece—liping can be nested in 
corners, or fitted against ceilings 
walls or equipment. Dimensional 
acouracy permits cut-offs at odd 
angles when necessary. 


Whole Sections Can Be Shep- 
° For fast installation, 
working space is limited, 

entire sections can be shop- fabri 

cated and installed by any quali 
fied welder in a few minutes 


Welded Construction is Easily In- 
svleted — Insulation is simplified 
by the absence of complex flanged 
assemblies, Hecause joints are 
leakproof, insulation is perma- 
nent and maintenance free, 


Welded Construction is Permanent 
~~ Maintenance costs are kept at 
@ minimum because piping is per 
' nont and leakproof. The 
strength of the weld approaches 
that of the pipe jtself, 


Welded Construction is Simple to 
tasteli— Dimensional accuracy of 
angles, radii, and bevels, assure 
quick and easy joining. Any qual 
ified welder can do the job effi- 
ciently and economically. 


Welded Construction is Light- 
weight—Strength with lightweight 
permits easy handling in installa 
tion. Unwieldy sections can be 
joined on the ground, and then 
quickly fastened into position. 


between fitting and pipe sizes 
assure automatic and perfect 
The smooth weld 
ed joints present no interrup 
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BaW SEAMLESS WELDING FITTINGS 
GRADES: Carbon, Alloy and Stainless 
Steels. 

TYPES: Elbows, Tees, Caps, Saddles, 
Laterals, Nipples, Returns, 
Flanges, Stub Ends, Reducers, 
Crosses, Bull Plugs. 

SIZES: Complete range of sizes and 
schedules. 


. 


THE 





NATURAL 
SOURCE 
FOR ALLOY 
FITTINGS 


THE BABCOCK & WILCOX COMPANY 


Tubular Products Division © Fittings Department 


FA-5902 
3839 W. BURNHAM STREET * MILWAUKEE 46, WIS. 


istrict Sales Offices; BEAVER FALLS, PA. « BOSTON 16, MASS. © CHICAGO 3, ILL. © CINCINNATI 6, OHJO © CLEVELAND 14, OHIO © DETROIT 26, MICH. © HOUSTON 19, TEX, 
LOS ANGELES 17, CAL. © MILWAUKEE 46, WIS. * NEW YORK 16, N. ¥. * PHILADELPHIA 2, PA. © ST. LOUIS 8, MO. * SAN FRANCISCO 3, CAL. * SYRACUSE 2,N.¥. © TULSA3, OKLA. 


for more date on advertised products, use Readers’ Service Cards, last page 
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boost production 


with the Lyungstrom® Aw Preheater 


of your units 
can do 


the 
work of 
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HOW FAST IS “WRITE OFF’? 


in most cases, the Liungstrom installation is quickly , ‘ 
wtttten off by lncrensed eapadiy clone. Wrhe-oll time ts as combustion air, and you naturally gen 
even less when the other Ljungstrom advantages 
are considered — saves up to 20% of fuel costs 
. + » permits more economical furnace design, heat-transfer rates which 
with no need for convection surfaces . . . >.) F . 
burns mony fuels you used to throw away... AS ¥ through pus. 
results in consistently higher through-put ' 

.. and minimizes slag. a , , 

For more complete details on whet the C y ing units can do the work of five with 
ripe ag acc ae a do for a edi Ljungstrom Air Preheaters increasing each 

ysis of the heat recovery benefits : 

attainable in fuel burning equipment — 
call or write The Air Preheater Corporation. 


Recover waste heat, return it to the furnace 


erate higher flame temperatures . . . increase 


means more 


That's why four of your present process- 


ER |, eae OR ane 


ns 


> call 


unit's output as much as 25%. One eastern 
refinery increased the continuous capacity 


of a pipe still from 16,000 to 18,000/20,000 


Wherever You Burn Fuel, You Need Liungstrom 





barrels a day — by modernizing and includ- 
revolves, the heat is transferred from ‘ . 
the waste gases to the incoming cold air. ing a Ljungstrom, 


The Air Preheater Corporations 60 cos: 42nd street, New York 17, N.Y. 
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Which of these 22 tube steels will give you 
maximum tube life per dollar? Ask the experts! 





SPECIALISTS 


10 


This month's report is on: 


2% CR.-MO. 


Has intermediate corrosion resistance in combina- 
tion with good creep strength and fair resistance to 
oxidation. For use at temperatures up to 1200° F. in 
cracking coils, reforming units, heat exchangers, 
vapor line and hot oil piping, and return-bend forg- 
ings for oil heaters. 
ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
18-8 Ti 
16-13-3 
” 20% Cie Mo. Sicromo 7 25-20* 
Sicromo 3 25-12° 


Sicromo 9M 
46% Cre Mo. 18-8 Stainless 45-15°* 
2% Cr-Mo, 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6°* 
* Available as seamless tubing on an experimental basis only, 
Not available as seamless inbing. 


for more date on advertised products, use Readers’ Service Cards, last page 





OR every high temperature application, there’s one 

tube steel that gives you the best life-cost ratio. One 
steel best answers your particular set of temperature- 
pressure-corrosion-oxidation conditions. That’s why the 
Timken Company makes the 24 different high tempera- 
ture steels shown in the box at left. 

To find the one best steel for each of your applications, 
ask the Timken Company metallurgists. They’re experts. 
They know how to balance the various factors against 
cost—and recommend the analysis that gives you maxi- 
mum tube life per dollar of cost. They’ve been doing it 
for 20 years. And remember—regardless of analysis, you 
get uniform quality in every Timken® tube because we 
rigidly control quality at every step from melt shop 
through final inspection. 

Put our “RSQ”—Research, Supply, Quality—to work 
on your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel & Tube Division, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable ad- 
dress: ‘““TIMROSCO”. 
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IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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The Shand & Jurs “Tite-Seal’’ Breather Valve scoffs at freezing winter weather condi 
tions. Its unique pliable diaphragm-pallet is the answer. When supplied with a special 
diaphragm of Teflon coated fiberglass for extreme freezing hazards, it has been found 
that only '4” of water beyond normal valve setting was required to break ice. This has 
been determined by impartial tests conducted by laboratories, government agencies 
and by independent research organizations. ° 

For moderate climatic conditions, the S&J “Tite-Seal” is supplied with a pliable, rein 
forced synthetic rubber coated diaphragm. This design provides the tightest possible 
seal through a novel balancing action. When vent- 
ing, a peeling action between the pallet and the 
seat overcomes sticking or freezing toa very matked rei aga mh 
degree. The ‘'Tite-Seal,’’ designated by S&J as Fig e ove shrub ad er 9 
ST-7575, will provide maximum venting dependa- © perfectly “TiteSeal” oF all pressure 

which the peesseté-gollel al the Sanus 


bility for petroleum tanks, no matter what the © open 


WY ial clameelaleliilelate 


ioe F G,. REPRESENTATIVES 
¢ 


BERKELEY 1 oO, ALIFORWNIA SEATTLE Nebor Supply Compony, 3000 Western Avenue 
MONTREAL Lytle Engineering Specialties, ltd 360 Notre Dame % 
NEW YORK CHICAGO TORONTO Lytle Engineering Specialties, ltd 69 Ealington Eas 
342 Modison Ave TULSA 10409 S. Western Av VANCOUVER P OD Mclaren & $ itd . 3277 Main Street 


CARACA S$inclaw Soenc Cc ficvce Ge ,Or 
HOUSTON Thompson Bldg LOS ANGELES . pence, & A, Ed f 


ENGLAND W 6 td. Sel 5 Victoria St ondeon $ 
M&M Bidg 6399 Wilshire Blvd sennee,¢ a o . Lond W 


Whessoe itd Works Darlington County Ourherm 
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3 “What is your processing problem?” 


paradichlorobenzene anhydride 





lead acetate 


paraffin wax 
ice from water 
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*if your process | Bae « opal problem, 


haps the V mee matic 


involves a liquid Tube-Type Mglig”Mtachine wil 


provide the agg 7 ecause it will 


i if ‘ form and size any liquid that will 
that will solidify : solidify when cooled, and will dis- 
when cooled : : ; charge by gravity upon heating. 

Now in use by major chemical 


7 * 3 ite. 
..»thiS machine companies, these units have achieved 


tremendous savings in labor while 


*° . 3 s m 
can do it....then } ones producing a more uniform product. 


Also, since the process involves 


discharge and size : — . “freezing” or solidifying the 


substance while it circulates through 


the substance... , tubes, the quality of the product 
is often superior to that of the 
all_ automatically i F original charge. 
, The wide range of uses to which 
Vogt Tube-Type Molding Machines 
have been adapted indicates their 
definite value in the chemical 


processing field. Adaptation 
possibilities are virtually unlimited 
and you may request detailed 


technical information from our 


(litemalic lube- lype engineers without obligation. 


Address Dept. 24-RIPR 


MOLDING MACHINE 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


SALES OFFICES: New York, Philadelphia, Chicago, Cleveland, Cincinnati, 
St. Louis, Dallas, Charleston, W. Va., San Francisco 
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which method of 


CATALYTIC REFORMING 


is best suited to your needs 


_.. FLUID or FIXED BED 
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CATFORMING 

















Here’s why 
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can give you the right answer 


...and supply the complete job, too! 


The success of catalytic reforming has led 
to the development of many different 
methods — both fluid and fixed bed. Selec- 
tion of the most economical and efficient 
process for any given installation therefore 
poses an interesting problem. 

Foster Wheeler has completed an exten- 
sive economic study of the relative values 
of the fluid method of catalytic reforming 
versus the various fixed bed methods. It was 


found that each has its merits . . . and its 
limitations. Proper selection depends on 
plant size, quality of charging stock, octane 
requirements and other factors. 

Our wide design, engineering and con- 
struction experience in both fluid and fixed 
bed catalytic reforming is at your service. 
Foster Wheeler Corporation, 165 Broad- 
way, New York 6, N. Y. 


FOSTER WHEELER 


For more data on advertised products, use Readers’ Service Cords, last page 
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Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 


On-Stream! 
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Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


i 
' 
ly 
’ 
i 
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Speedy delivery 
from strategically-located warehouses. 


Careful analysis of your corrosion probiems 
by experienced engineering staff. 


edad ahciotec nied abter Ingeea orate 


Quality-controlled fabrication 
to assure finest tube properties. 





Information and sales service 
available from nearest Phelps Dodge district office." 
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PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


‘SALES OFFICES: Ationta, Birmingham, Ale., Boston, Buffale, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Detroit, 


Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwovkee, Minneapolis, New 
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Orleans, New York, Philadelph Pittsburgh, Portiond, Ore., Richmond, Rochester, N. Y., San Francisco, W. Louis, Seattle 
W ashington, D. C. 
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95% 


ammonia 
efficiency 





in the 
CHEMICO 
Urea 
Process 


These Urea Prills made by the 
Chemico Urea Process for use as 
fertilizer contain 46% Nitrogen. 


The Chemico Urea Process is employed in a 120 standard 


o 
conversion of 
- tons per day Urea Plant, shown in the photograph, which 
@ | m m '@) n j U m went into operation in the Fall of 1952 at Niihama, Japan, 


for the Sumitomo Chemical Company. 


a @| rba m rohaz This same process is being used for a 90 short tons per 


day Urea Plant which Chemico is presently designing for 


Nihon Gas Kagaku Kogyo, Japan. 
tome ti g-To 


Chemico Urea Process operating records show an actual 
conversion of 76% in the presence of 200% excess am- 
monia. Theoretical maximum conversion when the stoichio- 
metric feed ratio is used is only 48%. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


525 WEST 43RD STREET, NEW YORK 36, NEW YORK 
Cable Address: Chemiconst, New York + Technical Representatives: Cyanamid Products Ltd, London 
(eceer South African Cyanamid (Pty) Litd., Johannesburg 


For more data on advertised products, use Readers’ Service Cards, last page. PetRoLeuUM Reriner—V ol. 34, No. 12 
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The new Walworth plastic Valves and Fittings 
are made of rigid polyvinyl chloride which is 
non-aging, non-corrosive and non-toxic and has 
extremely low flammability and high resistance 
to chemical attack. Walworth PVC products are 
molded by General American Transportation 
Corporation. Each product bears the stamp of 
Walworth’s long established engineering skill 
and reliability — your assurance of safe, trouble- 
free valves and pipe fittings. 


Walworth PVC Y-Globe Valves 
are designed to regulate the 
flow of alkalis, acids, inor- 
ganic salt solutions and other 
troublesome fluids commonly 
found in food, chemical and 
allied industries. They will 
give exceptional service at 
temperaturesashighas 150° F 
and are designed for use with schedule 80 pipe. 
Other features of these valves include: (1) Three 
chevron, Teflon packing rings give you a leak- 
proof seal without binding the stem. (2) No use- 
less threads toaccumulate troublesome dirt because 
no stem threads enter the interior of the body. 
(3) Snap-on spherical plug with ball-to-cone seat- 
ing arrangement to assure a tight line-contact 
seal between disc and seat regardless of any minor 
inaccuracies in alignment. (4) Full 45° angle of 
stem with center line of pipe to reduce pressure 
drop and turbulence. (5) Generously designed flow 
passage at the valve seat for a more even flow. 
(6) Back seat design allows repacking when wide 
open under pressure. (7) Polyethylene bonnet 
gasket to assure a perfect body-to-bonnet seal. 


Walworth PVC Diaphragm Valves 
come equipped with neoprene 
discs. Other diaphragms espe- 
cially suited to your application 
can be furnished. “R-2” rubber 
diaphragms are commonly used 
in systems handling dilute acids 
and alkalis. “J-1” Teflon dia- 
phragms are recommended for 
maximum chemical resistance. 





Valve design features: (1) No stuffing box or 
packing to replace. (2) A resilient diaphragm 
connected to the compressor by a stud assures a 
leakproof closure on the body weir or valve seat 
even when slurries or semi-solids are in the line. 
Diaphragm easily replaced without removing the 
valve from the line. (3) Streamlined flow area 
in valve body makes valve self cleaning and allows 
fluids to flow equally well in either direction. 
(4) Separation of valve body from the sealed 
metal bonnet protects fluids from contamination. 
Fluids contact only the valve body and diaphragm, 
(5) Completely enclosed metal bonnet protects 
stem from breakage and distortion. 


a Walworth PVC Fittings assure 
@ vnriform thermal expansion 
=" pipe and fitting threads 
when used on plastic pipe. 
They eliminate the danger of 
jammed threads, loose joints 
and the chance of galvanic 


corrosion. These screwed pipe 
Be fittings are: (1) Designed for 
use on schedule 80 of plastic 


pipe. (2) Walls are of uniform thickness accu- 
rately molded. Proportions are skillfully worked 
out in all sizes and types of fittings. (3) Fittings 
are chamfered to protect the thread and afford 
easy entrance of the pipe. Long bands provide 
reinforcement at the points of severest strain. 


This booklet contains all the 
details about Walworth PVC 
products that you'll want to 
know. It describes mechani- 
cal and thermal properties, 
working pressures, sizes and 
dimensions, application and 
assembly data. For your free 
copy write to us. Please use 
company letterhead. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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CLARK BROS. CO., Olean, New 
York — Gas turbines; engines 
reciprocating, centrifugal, axial 
flow compressors—gas, steam, 
electric and diesel driven 
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IDECO, Dalias, Tex. — Hydrair® 
and Power Rigs; Full-Viewe 
Masts; substructures; single, 
dual and Drive-in Rambler 
Rigs; blocks, swivels, rotaries; 
mud-pumps; petroleum equip 
ment and supplies 
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PACIFIC PUMPS, INC., Hunt- 
ington Park, Calif.—Centrifu- 
gal pumps for refineries, 
power stations, pipelines, and 
chemical plants; plunger 
pumps for oilwells 
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DRESSER MANUFACTURING 
DIVISION, Bradford, Pa.—Pipe 
line couplings, pipe repair 
sleeves and clamps, weld- 
ments and forgings, welding 
fittings, flanges, rings 
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LANE-WELLS CO., Los Angeles, 
California, Houston, Tex., 
Oklahoma City, Okla.—Electric 
and Radioactivity Well Log 
ging, Koneshot*perforating 
and bullet perforating, pack- 
ers and bridging plugs 
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ROOTS-CONNERSVILLE 
BLOWER DIVISION, Con- 
nersville, Ind.—Rotary positive 
blowers, gas pumps, centrifugal 
blowers, exhausters, and posi 
tive displacement meters 


DRESSER-IDECO COMPANY 
Columbus, Ohio — Radio and 
television broadcasting towers, 
steel buildings, aircraft hangars 
mechanical parking garages 
electric power substations 


MAGNET COVE BARIUM CORP., 
Houston, Tex.- Magcobar®and 
Magcogel* drilling muds and 
other specialized oil well 
drilling fluids and chemicals 


SECURITY ENGINEERING 
DIVISION, Dallas, Tex., 
Whittier, Calif. — Rock bits, 
reamer rock bits and hole open 
ers; reamers, casing scrapers 
and Neo-Red rubber stabilizers 





\ 














In Texas or Trinidad, in fact, wherever the oil, gas and chemical industries 

are flourishing, you'll find Dresser products and services put to good use 

All are branded by the world-renowned trademarks of Dresser companies which 
operate individually the better to serve your specific needs. Yet each Dresser 
company’s brand of dependability is fortified by a great plus factor 

common to all —the Dresser Plus¢. It’s a bonus in extra value... an intangible 
that’s meaningless unless you've experienced it... but added strength, 

knowledge and resourcefulness when you call upon any Dresser company 

for any service. The inter-company teamwork of all nine Dresser 

companies assures the customer of any one the research, design, development 
and manufacturing services of all. This is the Dresser Plus®... 

from builders of oil, gas, chemical equipment and services 

that are the standard of comparison the world over. 


R= TO MAINTAIN CLOSE PERSONAL CONTACT WITH 
OUR CUSTOMERS, DRESSER OPERATES WORLDWIDE 


STRIE Ss, d mc. CLARK BROS, CO CLARK 


London, Engiend COMPRESSOR CO., LTD 


ND CHEMICAL EQUIPMENT Calgary, Alberta, Canada 


eeeeeeeeeeelieaaeeeeeeeeeeeeianeneeeeeneeeeeee 
i OFFICE CLARK BROS 
IN THE CLARK-ITALY, $.9.A PAN AMERICAN, INC DRESSER AG 


Buenos Aires, Argentina; Zurich, Switzerland 
UNITED STATES Rome and Milan, italy Mexico City, 0.F Caracas, Venezuela 


and Caracas, Venezuela 


REPUBLIC NATIONAL BANK BUILDING ele eeeeeeeeeeeetee eee eee eeeeeleoeneeeeeeeeeeeineeeeeeeeeeeee 


. DRESSER MANUFACTURING! DRESSER MANUFACTURES | INTERNATIONAL DRESSER LANE -WELLS 
P. 0. BOX 718 - DALLAS 2, TEXAS COMPANY, LIMITED (ENGLAND) LIMITED EQUIPMENT COMPANY CANADIAN COMPANY 
Toronto, Ontario, Canada London, England Caracas, Venezuela and Edmonton, Alberta, Canada 
Buenos Aires, Argentina 
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MAGNET COVE BARIUM MAGCOBAR PACIFIC PUMPS PETRO-TECH SERVICE CO ROOTS-CONNERSVILLE SECURITY ENGINEERING 
CORPORATION, LTD DE MEXICO, S.A OF CANADA, LTD Caracas, Venezuela BLOWER (CANADA) LTO CANADA, LIMITED 
Calgary, Alberta, Canada Monterrey, N.L., Mexico | Edmonton, Alberta, Canada Toronto, Ontario, Canada | Edmonton, Alberta, Canada 








STEAM 


for handling 


VISCOUS 
LIQUIDS 





An installation of Wedge- 
plug Steam-Jacketed Valves 
in @ large plent hendling 
sulphur at @ temperoture 
of 270° F 





For Special Services—handling 

products that will harden or con- 

geal at ordinary temperatures, such as: 

asphalt, pitch, petroleum residue, tar, resins, vege- 

table and animal fats, soap, sulphur, etc.—-Wedgeplug 

Valves can be supplied Steam-Jacketed. Positive 

action of the valve is assured. Wrench-Operated or 

Gear-Operated; also can be furnished equipped for 
Remote Control. 


Write for Wedgeplug Catalog No. 55-1-W 


WEDGEPLUG VALVE COMPANY, INC. 
New Orleans 25, La. 


An Affiliate of 


STOCKHAM VALVES & FITTINGS 
General Offices and Plant ¢* Birmingham 2, Ala. 


DESIGN ELIMINATES NEED FOR LUBRICATION 
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CAUSTIC WASH 


LPG Sour? 


_— 
it sv every time with DRI CEL 5 
ory ae y 10% 


DRIOCEL S$ IS NEW. It is a low-cost, activated bauxite 
desiccant specifically developed to overcome sour- 
ing of LPG products during the final drying step. 
DRIOCEL S PERFORMS A THREE-WAY TASK. 


1. It does a thorough job of drying the liquefied 
products. 


2. It does not exhibit a souring reaction with sulfur 
compounds which originate in sour gases and crudes 
—escape the caustic wash—are entrained in the 
pre-dryer stream (which may deceptively test 
“sweet’’)—and then are decomposed in the dryer 
by ordinary desiccants to yield sour products. 


3. Driocel S does not act as an acid polymerization 


POROFEL PRODUCTS from 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


14 ESSEX TURNPIKE, MENLO PARK, W. J, 


catalyst toward heavy ends of the liquefied gases. 


LONG SERVICE LIFE 


stream over two years ago are still operating. 


Initial installations put on 


THE SPECIFIC PROPERTIES of this new drying agent 
also suggest its use in the drying of chlorinated 


and fluorinated hydrocarbons. 


Under the well-known brand name of Driocel, 
M & C offers a complete line of reliable desiccants 
for drying air, hydrogen, COo, hydrocarbon liquids 
and gases—further proof of our ability to solve 
many a tough processing problem with versatile 
sorptive minerals. The coupon will put us to 


work for you. 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
14 Essex Turnpike, Menlo Park, N. J 


Please send me without obligation 


Bulletin: “Bauxite As A Drying Agent” 


Generous sample of Driocel § 
nome... tit le 
company 


address 


SG avs 24 +6 VF Ee way city 


December, 1955 -PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 





, “af 


AV 


x 
bX 


By 


ai 


AN 
i 


Ee 


A MULTI-LAYER PRESSURE VESSEL 
is built up from concentric layers 
of relatively thin steel plate pro- 
gressively wrapped, tightened and 
welded together around an inner, 
pressure - tight cylinder. Inner 
layer is made like any solid wall 
vessel. This highly efficient, pat- 
ented construction makes possi- 
ble economies—with safety and 
flexibility of design —in heavy- 
wall vessels intended for use at 
extremely high pressures. United 
States Steel helped the manufac- 
turer develop a special steel for 
these Multi-layer vessels. 


saves money on heavy-wall, high-pressure vessels 


With its ingenious Multi-layer pres- 
sure vessels, A. O. Smith Corpora- 
tion opens up almost unlimited 
possibilities to the design engineer 
for commercial-size vessels for un- 
usually high pressures—from 7500 to 
30,000 psi. Instead of using hard-to- 
fabricate, heavy-gauge plates, A. O 
Smith builds up the thick walls of 
these vessels with multiple layers of 
thin steel. As a result, welding condi- 
tions are improved and stress relief 
is not needed, Consequently, Multi- 
layer fabrication of heavy wall cylin- 
inders is more economical. 


USS METALLURGICAL SERVICE 
HELPED SOLVE THE PROBLEM 


When A. O. Smith engineers first 
conceived Multi-layer construction, 
process pressures were within limita- 
tions of standard A.S.T.M. steel 
strengths. However, as pressure de 
mands increased, A. O. Smith needed 
a new and very special steel. And 
that is where United States Steel 
came to their aid. We helped them 
develop a high-tensile, high-yield 
strength, low-alloy plate steel with 
a minimum ultimate strength of 


105,000 psi., a minimum 
strength of 70,000 psi., 
weldability. 


HELP FOR YOU 

When you have any sort of steel 
problem, let USS metallurgists help 
you with it—whether you need a 
special steel or just want to be sure 
you have the very best of the stand 
ard AISI analyses for your job 
Phone our nearest district sales office. 
Or write United States Steel, Room 
4990, 525 William Penn Place, Pitts 
burgh 30, Pennsylvania. 


yield 
and good 


See The United States Steel Hour. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


Carilloy 


ELECTRIC FURNACE OR OPEN HEARTH 


. eee 


UNITED STATES STEEL CAPORT COMPANY, REW YORK 


© 
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Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 
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DOWN a humid 180 feet 


below water level at 
Downsville Dam ) 


UP in the corrosive air 


at a water cooling tower 
= 


Some 3600 feet of 2” Everdur Conduit (E.M.T.) protect electric lines in a service shaft 
plunging down to the release water chamber 180 feet below water level ot Downsville 
Dam of the New York Metropolitan Water Supply System. Electric lines operate vital 
valves, indicating and communication equipment 


" 


EVERDUR Conduit will guard the 
electric power lines—for years 


Everdur* Never Rusts. It offers high resistance to other types of cor- 
rosion. That's why Everdur Conduit—made from one of Anaconda’s 
exclusive copper-silicon alloys—is specified for dependable year 
after-year protection of electric power lines in industry, on bridges 
at power and water supply projects wherever water and corrosive 
atmospheres are a problem—or where conduit must be buried or 
embedded in concrete. 


Everdur is Tough. In addition to corrosion resistance, Everdur has 
high physical strength, resists wear and abrasion, It stands up 
under movement and vibration, as on a bridge, in a subway, in 
a factory. 


Everdur is Nonmagnetic. Everdur Conduit creates no magnetic field 
to produce temperature rise in electric power cables, 
Everdur Electrical Conduit is available in two wall thicknesses 
R.C. in nominal sizes from 44” to 4”, inclusive, and E.M.T. in 
nominal sizes °4” to 2”, inclusive. For more detailed information 
write: The American Brass Company, Buffalo Division, Buffalo 5 
N. Y. In Canada: Anaconda American Brass Ltd., New Toronto 


Ontario 


*Keg. | Pat. Of 


EVERDUR ELECTRICAL CONDUIT 
During the War, General Petroleum Corp. saw galvanized 


= Dv 
ANACONDA 
conduit fail within a yeor at one of its plants—replaced it 


with Everdur Condvit, At its new Ferndale Mobilgas Refinery COPPER SILICON ALLOYS 


in Washington, some 12,000 pounds of Everdur Conduit in 
vorious sizes guard electric power lines for motors and light- 
ing in this water cooling tower 


CORROSION RESISTANT + STRONG + NONMAGNETIC + WORKABLE + WELDABLE 
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NEW SAMPLING SYSTEM OPERATES ON STEAM! 























The new Hays Gaspirator* System is designed especially for difficult gas 
sampling problems involving high dust loading and high temperatures. It 
now permits accurate O, measurement, previously impossible in many 
applications. 

This gas sampling system uses steam to obtain a continuous, clean 
sample. Suction which is created by the jet nozzle draws the sample in, 
where it is mixed with the steam. The steam is then condensed. Conden- 
sate and entrained solids drop down, and the sample is forced through 
the analyzer under pressure. 

Hays, in the field of gas analysis for more than fifty years, developed 
the Gaspirator for use with their Magno-Therm Analyzer. 

This analyzer, which operates on the paramagnetic principle, has for 
years been accepted as the leader in the field of O, measurement. Hundreds 
of companies are using the Magno-Therm and Hays electronic recorders 
very successfully in boiler plants and on process furnaces as a combustion 
guide, in regeneration of catalysts in refineries and in many other process 
applications. 

For further details write for Bulletin 55-829-56. 
*Patents penaing. 
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BECAUSE OF THESE more and more refiners 
ADVANTAGES are specifying 


Single vessel, one pass operation REehRIeE < © 


Automatic contro! 

Continuous process 

Intensive contacting 

Closed system, no fumes 

Minimum caustic and/or acid usage 
Low entrainment loss 


Minimum operating attention 





Small space requirement 
Purchase or rental option 


Always available service 


APPLICABLE FOR 


Caustic scrubbing 


Acid contacting 
Water washing 


Doctor treating 


7 A Le pei AON NG PLE 4.25 


Nitrogen base removal 


Jet fuel treating 





Cat cycle treating 


Furnace oil improvement 


For complete information, write or call 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 
3202 So. Wayside Drive, Houston 1, Texas 
1390 East Burnett Street, Long Beach 6, California 
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Heat-resisting pees alloy cont aining 
25% chromium and 12% nickel makes 
possible cast tube supports that meet 
two basic demands: (1) high resistance 
to creep, (2) resistance to oxidation at 
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temperatures upward of 1300°F. These 
type “HH” tube supports for a petro- 
leum refinery were cast by Duraloy 
Company, Scottsdale, Pa., and assembled 
by welding. Total weight: 55,000 Ibs. 
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Chromium-Nickel alloy tube supports carry load... 
resist creep and corrosion above 1300'F 


THE HIGH-TEMPERATURE STRENGTH Of these cast 
stainless tube supports permits years of use under 
normal operating conditions. 

Even under abnormal conditions, such as a fire, 
these stainless castings provide adequate strength 
over a time period that usually allows regaining 
control. 

Key to their load-carrying ability ... and to their 
oxidation-resistance at high temperature ... is a 
combination of 25% chromium and 12% nickel. 

Cast heat-resistant nickel alloys of this type 


show more than satisfactory resistance to oxygen- 
sulphur compounds, chiefly sulphur dioxide, and 
to other agents that attack tube supports in 
fired coils. 

Nickel alloyed irons and steels prove their de- 
pendability in all sorts of refinery applications. 
Whenever you face a problem where you need 
greater strength, or resistance to corrosion or abra- 
sion at normal, high or low temperatures, let’s talk 
it over. We may be able to help you dispose of a 
troublesome difficulty. 


Aneo, THE INTERNATIONAL NICKEL COMPANY, INC, i... 72K. 32% 
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FIRED HEATERS 


BUI IN STANDARD SIZES 


for 
DIRECT HEATING... 


Petroleum Oil 
Hydrocarbon Gases 
Asphalt 

Air 

Oxygen 

Hydrogen 
Superheating Steam 





and for 
INDIRECT HEATING... 


¢ Using indirect heat transfer 
mediums, including 
molten metal, molten salt, 
Dowtherm, mineral oil 
and other fluids 


The rich-oil heater illustrated is installed - 
in a gas processing plant in Oklahoma, 
having a capacity of approximately . 
60,000,000 standard cubic feet per day. ° 
A special coil installed in the heater is . 
used to superheat the steam from oil- 
field-type boilers installed nearby. 


similar units installed in gasoline plants, 
petroleum refineries, chemical plants ‘ 


ment is in service to the highest com- ° 
mercial temperatures. : 





8 truthers 


Wells 


This heater ts typtesd of Kundeads of . - STRUTHERS WELLS CORPORATION 


WARREN, PA. 


and for a wide range of services. Equip- ' PLANTS AT WARREN, PA. AND TITUSVILLE, PA. 


Offices in Principal Cities 
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“THE EYE OF TIME” 

jeweled timepiece by Salvador Dali, 
shown by permission of 

The Catherwood Foundation, 

Bryn Mawr, Penna 





THE &BVYE OF TIME 


Through the decades, time’s watchful eye has 
seen the steady development of new and mighty 
engineering achievements in the great Sun Oil 
Company refinery at Marcus Hook, Penna. . . 
helping set the pace for the giant forward strides 
of America’s petroleum industry. 


During 1955, Catalytic Construction Company’s 
complete petroleum engineering services have 
added the sixth catalytic cracking plant in this 
refinery, a towering Houdriflow unit. Pictured 
also are a Houdry Fixed Bed plant erected in 
1937 and a wartime plant built for aviation 
gasoline production in 1943. 
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CATALY Tic Es csudtten company 


1626 Wainut Street Phitadeiphia 2, Penna. 


In Canada: 
CATALYTIC CONSTRUCTION OF CANADA, 
Limited; Sarnia, Ontario 





for the atomic energy, chemical, petrochemical, petroleum and 
metallurgical industries ¢ Project Analysis « Process Design « 


CATALYTIC ON-TIME ON-BUDGET SERVICES Economic Studies « Engineering « Procurement « Construction 


¢ Plant Operation 
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We at Maintenance Engineering do our best to make 
your Christmas tree ever green, every day; to keep 
your Christmas rolling all year long. We look to our 
principals for reliable products; we want you to 
depend on us for reliable service. But right now, first 
and foremost, we ALL wish you a 


MERRY CHRISTMAS! 




















CORPORATION 


3711 CLINTON DRIVE 
HOUSTON, TEKAS 
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Masoneilan 


“These Exclusive 


Better Service, 


SPECIFICATIONS: 
777 SERIES CONTROL VALVE 
Material: Cast steel or cast iron 
Size: 1” to 6” 
Connections: Flanged 


Rating: Cast steel — ASA 150, 300, 400, 600 Ib. 
Cast iron — ASA class 125, 250 


Available with direct motor (No. 777-19) or reverse motor (No. 778- 
19) and with finned bonnet construction, 


For more date on advertised products, use Readers’ Service Cards, last page 








PLUS values... 


Design Features Insure 


Greater Flexibility”’ 





Here are the three big reasons you get more for your money with Masoneilan angle 
valves... 
REVERSIBLE SEAT RING has ground and lapped gasketless joint assuring accurate 


centering, vertical alignment and tightness. Provides new seating surface quickly 
when needed, shortens downtime. 


REDUCED CAPACITY plugs and seat rings available in .4 Factor standard reduction. 
Also in .7 Factor for added flexibility in 6” valves used in high pressure-drop service; 
and in .4? Factor (capacity ratio .16); and in .4' Factor (capacity ratio .06) for use 
on small flow appiications. 

PLUG GUIDING IS HEAVY DUTY, large diameter guide section with minimum length 
of two guide diameters operating in hardened stainless steel bushing. 

Masoneilan 777 series Control Valves are well suited for slurry service, in heater 
drainer service where flashing may occur, and on soot blower applications. Their 
streamlined, non-clogging inner contours cut down erosion and reduce turbulence. 


It will pay you to get the story on all Masoneilan Control Valve plus features. They 
add up to extra value and true cost reduction. Call your nearest Mason-Neilan repre- 


sentative or write: 


MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities; New York + Syracuse + Chicago + St. Louis « Tulsa + Philadelphia 
Houston «+ Pittsburgh « Atlanta « Cleveland «+ Cincinnati +« Detroit « San Francisco + Boise + Louisville + Salt Lake City 
El Paso + Albuquerque « Odessa + Charlotte « Los Angeles « Corpus Christi « Denver « Appleton + Birmingham 
New Orleans « Dallas «+ Seattle « Mason-Neilan Regulator Co., Led., Montreal and Toronto 





Full capacity and .4 Factor plugs and seat rings are interchangeable 
in standard body, as are other reduced capacity plugs and seat 
rings. They ore all precisely sized for accurate fit and alignment. 


New 2800 series (Model 2807 shown) Pressure Controllers 
offer (1) fast response, (2) high sensitivity, (3) low cost and 
(4) proportional band of 1 to 30%. 
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An 8O0-Mile Train of New 
Sulfuric Acid Production! 
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Map shows General Chemical's Ba 
coast-to-coast network of ‘ 
Sulfuric Acid plants and supply 

points. Stors indicate locations 

where additional capacity is } ol 
being mode available. 


. 





General Chemical Expands 
Capacity from Coast to Coast! 


In an expansion that extends to all points of the miles long! Some of these new facilities are 
compass, General Chemical is providing an already in production, and the others are 
additional 600,000 tons of Sulfuric Acid an- scheduled for completion in 1956. 

nually, with increased production facilities . . . As America’s foremost producer of Sulfuric 


® West at Ei Segundo and Richmond, Calif. Acid, General Chemical recognizes a responsi- 
® South at Baton Rouge, Lo. bility to keep pace with industry’s need for this 
® North at Valleyfield, Que.* ‘tal basic chemical. N atte here : 
# Gest of Buflcle, Now York vi 9asic chemical. No matter where you are 
® in the Mid-west at Detroit, Mich., Painesville, Ohio and located, you are within a short, low-cost haul 
E. St. Louis, HM, of a primary producing center of General 
This means approximately 12,000 more tank Chemical Sulfuric Acid. Remember . . . in 
cars of Sulfuric Acid available to meet growing emergencies and at all times . . . General 


requirements of industry .. . a train load 80 Chemical is your dependable source of Sulfuric. 


Rosie Chemicals GENERAL CHEMICAL DIVISION 


for American Industry ALLIED Pp 0 hh wie Sinn aetna 
ector |, New '” le Ve 

Offices: Albany * Atlanta « Baltimore * Birmingham * Boston ¢ Bridgeport ¢ Buffalo « Charlotte 
Chicago + Cleveland *« Denver * Detroit * Greenville (Miss.) * Houston *¢ Jacksonville 
Kalamazoo * Los Angeles * Minneapolis * New York ¢ Philadelphia * Pittsburgh * Providence 

San Francisco * Seattle * St. Louis * Yakima ( Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee 
*in Caneda: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 











For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM ReFriner—V ol. 34, No. 12 
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For flexible support of piping 





Grinnell Pre-Engineered Spring Hangers 





may The Grinnell Pre-Engineered Spring Hanger was developed 
AVAILABLE IN 7 TYPES FOR | after years of experience in analyzing the problems of flexible 
THESE TYPICAL APPLICATIONS | pipe suspension systems. It is pre-engineered to minimize 
a ‘ changes in supporting force over total range of movement. 
c D 
Consider these outstanding features: 
a g 
@Maximum variation in supporting force per ‘2 of deflection is 10'2% 
of rated capacity —in all sizes. 


@Precompression* assures operation of spring within its proper working 
range, as well as saving valuable erection time. Reduced over-all height 
saves space. 


@Solid steel casing protects spring from damage and weather. Guides 
assure conti lig t and « tric loading of spring. 








@18 sizes available from stock for load ranges from 53 tbs. to 12,000 Ibs. 
SAvailable in 3 spring lengths for travel ranges of 1'4, 22, and 5 inches 
Sinstallation is simplified by integral load scale and travel indicators 


*Precompression is a patented feature. 


(Type A) Rod threaded to top cap (Type B) Fur- 
nished with single lug (Type C) Two lug style 
(Type D) Top aero (Type E) Adjustable top 
an ) Fo 


: bottom (Type F « base support (Type G) 
rapes essemiity. AMERICA’S #1 SUPPLIER OF 
iis icinpiecetaseepinaeandnsnicibdiniainiiattiiadidantapadsteis J PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island . Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * 


valves 
plumbing and heating specialities * water works supplies 


industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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If you've ever seen the 
Pritchard team at work on 
a refinery job, you know 
what we're talking about 


If not, here's the picture 
Designers, engineers, 
construction superin 
tendents work with your 
staff all the way from 
drawing board to 

“On stream!” They're 
working under the 
popular Pritchard Ssngle 
Responsibility Contract, 
so you know that the 
job will get done right 
and right on time. 


CONSTRUCT 


They come from a 
company whose roots are’ 
sunk deep in the 
petroleum industry; a 
company not afraid to 
prove, “We're in this 
business to stay!”’ 


There's solid assurance to 
you of a successful 
installation when you 
first say, ‘Let's 

consult Pritchard!” 














Dependable 


Rockwell-Nordstrom, the quality valve, 
is the most dependable valve you can use 
because it’s pressure lubricated. Whether it is 
operated once a year or once every hour, 
the unique pressure lubrication system is 
always at work eliminating metal-to-metal 
friction, providing a leak-proof seal, and 


cushioning the plug for easy operation. 


Rockwell-Nordstrom valves and plug 
valve lubricants are an investment you can 
always depend on for dividends in trouble 
free service. Why not follow the leaders who 
have used Rock well-Nordstrom valves for 
forty years? Rockwell Manufacturing Com- 


pany, Pittsburgh &, Pa. 


ROCKWELL-Nordstrom VALVES ry 


LUBRICANT SEALED FOR PO‘: 


Ve SHUT OFF 





Lubricant 


Sealing 


Holds Even the Lightest Gases 


Rockwell-Nordstrom valves are the most effi- 
cient valves for any gas service because they’re 
lubricant sealed, The unique Sealdport* grooves 
in the plug and body carry pressurized lubricant 
which forms a truly leak proof seal for the light- 
est hydrocarbons. Ordinary valves depend solely 
upon risky metal-to-metal closure where one 


tiny scratch means a leak. 


Whatever your gas control problems, there is 
the perfect combination of Rockwell-Nordstrom 
valve and lubricant to do the job more depend- 
ably and economically than any other valve 
you ve ever used. Write on youl letterhead 
today for full details. Rockwell Manufacturing 
Company, Pittsburgh 8, Pa 


@ registered trademark of Rockwell Manufacturing Compa y 


ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF 
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FAST, LOW-COST CHANGE IN DIRECTION OF FLOW. Removal of 
the body cap permits reversing the cage assembly to allow 
change in direction of flow. In addition, this feature lets you 
change seat material, and clean the valves thoroughly and 
quickly — without removing the valve from the line! 


INTERCHANGEABILITY of seat material to meet your operating 
requirements is another feature of the Rockwood Top Entry 
Ball Valve. Seat can be furnished in Buna-N, Neoprene, 


Kel-F, Teflon, and Nylon. 


EASY INSTALLATION AND OPERATION is permitted because of 
the new handle design 
be placed in any of eight positions! 


This new design allows the handle to 


Now!... New Rockwood Top Entry Ball Valve 


. . . A new concept in valves that 
gaves you money and time! 

Made of bronze the new Rockwood 
Top Entry Ball Valve is ideal for han- 
dling oxygen and hazardous liquids as 
well as water, oil and gas. It carries 300 


Ibs. per square inch on water, oil and gas 
and 400 Ibs. per square inch on LP gas 
and is available both with sweat onde 
and screw ends, in sizes 4”, 4%" and 1”. 
Write for complete data on this 
unique full round pipe size flow. 


ROCKWOOD BALL VALVES 


FULL, R 


FLOW 


Distributors in all Principal Industrial Areas 


December, 1955 


PETROLEUM REFINER 


ROCKWOOD SPRINKLER COMPANY 


787 Harlow Street 
Worcester 5, Mass. 


Please send me complete informa- 
tion on Rockwood Top Entry Ball 
Valves 
Name 
Title 
Company 
City 
Zone State 


For more dota on advertised products, use Readers’ Service Cards, last page 








See MASTER for a selection of motor 
drives that you can get nowhere else— 
for specialized power drives unequalled for 
flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features—to 
add salability to your products, efficiency 
to your plant equipment. 





Master components are designed to 
combine in one compact unit to suit your 
needs exactly—all the way up to 400 
H. P. Just ask us for information. 


Motor Ratings..'% to 400 H.P. All phases, voltages, and fre- 
quencies. 

Motor Types.....Squirrel cage, slip ring, synchronous, repulsion- 
start induction, capacitor, direct current. 

Construction ..Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose. 

Speeds Single-speed, multi-speed, and variable speed. 

Installation Horizontal or vertical, with or without flanges 
and other features. 

Power Drive Electric brakes (2 types) —5 types of gear re- 

Features duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units— fluid drives— 
every type of mounting. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 








ELECTRIC MOTORS 











either Way vou Look at THE 
PUMPING PROBLEM 














PERFORMANCE-PROVED PEERLESS 
PUMPS WILL DO THE JOB BETTER 


Here’s why—You can choose from either Peerless vertical or 
Peerless horizontal designs for most every liquid transfer job 
—water or process liquids, You can select the pump you need 
from the broadest range of heads, capacities and horsepowers 

You can buy and apply a Peerless pump with the confidence 
that it will provide dependability over the years. 

Bulletin B-1700, at the top above, describes Peerless vertical 
can type process pumps. Bulletin B-1400 just above describes 
multi-stage horizontal pumps for high pressure liquid transfer 

Write for your copies, You'll find out how Peerless pumps 
can squarely meet your pumping needs with economy, efh 
ciency and dependability 
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PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenve 26, Los Angeles 31, California 


Tenet a ger ed ee ee a Rae eee heege teat 


Please send bulletins checked below 
) PEERLESS HYDRO.-LINE PEERLESS MULTISTAGE 
CAN TYPE PUMPS (8.1700) HORIZONTAL PUMPS (8.1400 








PEERLESS PUMP DIVISION Name 
FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 
Factories: Los Angeles 31, Calif., and indianapolis 8, Ind 


Offices: New York; Atlanta; Chicago; St. Lowis; Indianapolis, Ind; ADORESS 
Phoenix; Fresno; Los Angeles; Plainview and Lubbock, 
Texas; Albuquerque, New Mexico city 


Distributors in Principal Cities. Consult your Telephone Directory PET. wer 
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LEADERS FOR FIFTY-FIVE YEARS IN 
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bation « EXTRACTION - ABSORPTION 
ORATION - SOLVENT RECOVERY 


The VULCAN Copren & Supriy Co.. General Offices and Plant. CINCINNATI 2. OHIO 
BOSTON CHARLOTTE. N.C DENVER HOUSTON RICHMOND, VA SAN FRANCISCO WILMINGTON, DEI 
VICKERS-VULCAN PROCESS ENGINEERING CO., LID., MONTREAL, CANADA 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.; 
VULCAN ENGINEERING DIVISION © VULCAN MANUFACTURING DIVISION © VULCAN CONSTRUCTION DIVISION 


For more data on advertised products, use Readers’ Service Cords, last page 
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ENGINEERING 
REPORTS: 





G-E electrical systems and equipment designed to meet... 


REFINERY PRODUCTION 
REQUIREMENTS 


Refiners spend about 30 cents for maintenance for each barre] 
of crude processed. General Electric engineered systems and 
equipment for refineries are designed for ease of maintenance 
to help lower this cost. This is very important to an industry 
whose products require critical and integrated processing 
TO MEET REFINERY REQUIREMENTS, G-E engineered systems and 
equipment are also 

e Adaptable to present plant setup 

e Flexible in present and future application: 

e Suitable for efficient long-life service. on 


PAGE FOR MORE PRODUCT INFORMATION 


GENERAL ($6) ELECTRIC 
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OTR eC at Fe } i i ee 
SEVERAL AVAILABLE TYPES of protective enclosures make G-E motors ideal for all indoor or outdoor uses. New Polyex insulation 


G-E ENGINEERED DRIVES AND POWER SYSTEMS MEAN... 


Modern, more flexible processing lines 


IN THE NEXT TEN YEARS, production must increase an G-E ENGINEERING SERVICES (see back page) can help 
estimated 50% to meet greater consumer needs. Avail- you meet production requirements to bring your elec 
able manpower will increase only an estimated 144% trical system up to date. The result is a modern system 
during the same period. integrated into your present plant setup. 

INCREASED OUTPUT AND EFFICIENCY must close the FOR ADDITIONAL INFORMATION on how G-E engi 
production gap between available manpower and _  neered systems and engineering services can help you, 
estimated demand. General Electric electrical systems contact your G-E Apparatus Sales Representative during 
are designed and installed for efficient, flexible, easily your early planning at the nearest G-E Apparatus Sales 
expanded production. Office. General Electric Company, Schenectady 5, N. Y. 


Engineered Electrical Systems for Process Industries 


GENERAL @@ ELECTRIC 











**BUILDING-BLOCK"’ design of this stack-rack capacitor block HIGH EFFICIENCY and low installation cost of this pumpless 
reduces installation costs. This design means equipment may _ rectifier provide more reliable and economical d-c power. Factory 
easily be expanded or moved to meet plant requirements. wired, the unit is ready when it arrives to connect and operate. 
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gives up to 50% longer motor life. NEW G-E TRI-CLAD®* ‘55’ MOTORS, totally enclosed, are suitable for damp area: 


even where hosing is necessary. New cooling system cleans while it cools motor 


G-E MAGNETIC STARTERS and safety switches are compact, 
for maximum space savings. Short-circuit protection is pro 
vided by circuit breaker or fusible disconnect switch 


f 
—*@ 
i | 


CORROSIVE ATMOSPHERE effects are greatly minimized SHORT CIRCUIT PROTECTION up to 60,000 amps, plus 50% greater 
in these G-E Tri-Ciad induction motors. Rugged cast-iron space savings are provided by all-new G-E Limitamp* 
construction makes them excellent for process application. *Reg. Trademark of General Electric Company 











SIX G-E ENGINEERING SERVICES... 


HELP YOU PROTECT YOUR EQUIPMENT INVESTMENT 


G-E APPLICATION ENGINEERING helps you and 
your consultants design the right electric system 
for your plant. 


y] G-E ANALYTICAL ENGINEERING helps attain the 

optimum electrical system for your application. 
Engineering experience backed up by electronic system 
analyzers save valuable design time. 


G-E PRODUCT DEVELOPMENT laboratories design 
and test new equipment under tomorrow's condi 
tions to meet your future demands. 


4 G-E FIELD-SERVICE ENGINEERING helps you super 
vise installation, expedite start-up of your major 
electric equipment. 


G-E MAINTENANCE SERVICE from 36 G-E Service 

Shops will repair and uprate your old equipment, 
help establish productive maintenance of your equip 
ment, furnish emergency service. 


G-E PROJECT CO-ORDINATION means on-time 
engineering, shipment, installation of your electric 
equipment from preliminary diagrams through start-up. 


These valuable services are available to you with 
General Electric equipment. Contact any General 
Electric Apparatus Sales Office. Meanwhile, for the 
full story of G-E engineering services, write for bro 
chure GED-2244, General Electric Co., Section 681-5, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Alcoa Aluminum resists ae EET Tif 
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Resistance of ALCOA Aluminum alloys to soda ash plant 


atmospheres, compared to steel 











This ALCOA Aluminum alloy 6061 
bridge over alkaline brine settling 
tanks in a soda ash plant is in good 
condition after eight years’ service. 


@ Exhaustive cooperative tests and years of service are 
proving the value of ALCOA Aluminum in many soda ash plant 
installations. One such location is in and around alkaline brine 
settling tanks, where corrosion is severe. Other ALCOA Aluminum , 
applications in soda ash plants include walkways, stairways, : ALCOA 
tread plates, handrails, doors, window frames, roofing and 
siding, heat exchanger tubes, vapor pipes and raschig rings. ALUMINUM, 
Field data have corroborated the general acceptability of ALCOA ee eee a 
Aluminum in soda ash plants, and have resulted in many 
additional applications. 





@ High resistance to corrosion, as proven in applica- 
tions such as the one above, is the most important property 
ALcoa Aluminum has to offer to the chemical and process me ge A — 
industries. Longer life, reduced maintenance and less downtime : 


‘ ; : : Pittsburgh 19, Pennsylvania 
result in substantial savings through the use of ALCOA Aluminum. 
Please send me your new FREE book, Process Industries 


@ Write today for detailed information on how ALCOA Apptentions of Alsce Aluminum 
Aluminum can be used effectively in your operation. We will 
be glad to help you with your specific problem. Send today for — 
the new 80-page ALCOA book, Process Industries Applications of 
Alcoa Aluminum. \t contains the latest performance and design 
data on ALCOA Aluminum in hundreds of applications. Write ro 
on your company letterhead, or use the coupon. 


Company 


City lone State 
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DISTILLATE TREATING 
WITH ELECTRICAL PRECIPITATION 


























































































































es 
HOWE-BAKER #| CORPORATION 
ESPERSON BUILDING : HOUSTON, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page. 


HIGH PRODUCT QUALITY 
through efficiency of process to resolve all 
normal emulsions formed in intimate mix- 


ing of distillate and treating agent. 


LOWER COST through reduction 
in carry-over of addition agent, lower 
chemical consumption, and automatic and 


continuous operation. 


BONUS: Electrical equipment fre- 


quently installed in existing vessel. 


Learn how Electrical Precipitation can 
solve your treating problem. A Howe-Baker 
representative will discuss it with you 
without obligation. 


PETROLEUM REFINER 




















BROWN FINTUBE 
SECTIONAL HEAT EXCHANGERS 
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@ Modular design;— can be changed quickly from one 
product and duty to another by simply adding or removing 
sections or changing series-parallel manifolding. Pilot opera- 
tions enlarged easily to semi-works or full plant by direct 
multiplication keeping all conditions in same relationship. 
Standard sizes. Interchangeable. Pressures to 22,000 psi. 
Mild steel, alloy or non-ferrous construction. 


BROWN FINTUBE COMPANY 
Elyria, Ohio 


Engineering and Sales Representatives in the Principal Cities 


BROWN FINTUBE 


WEAT TRANSFER PRODUCTS 





DEPENDABILITY 
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The reasons why WESTON all-metal industrial thermometers 
excel in dependability and long life...enjoy such outstand- 
ing preference throughout industry ...stem in large part from 
Weston’s exclusive design and manufacturing methods. The criti- 
cal sensing elements are all Weston-made in the shorter multiple 
helix form to insure rugged, nonsagging units. They are then 
cycle-seasoned, over broad temperature ranges, to insure consist- 
ently precise indications over far longer periods. Thus they serve 
better, longer, at far lower over-all costs. Bulletin containing sizes, 
ranges and prices, available on request. WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Ave., Newark 5,N.J. 


WESTON 
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AVAILABLE THROUGH LEADING DISTRIBUTORS 


For more data on advertised products, use Readers’ Service Cords, last page. 
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Double-shielded bearing 
Large grease reservoirs 
Bolted-on bearing cap 
Labyrinth seals 


This Allis-Chalmers Bearing 
Design Gives More for Your Motor Dollar 


You can lubricate these bearings without dismantling 
the motor. Pipe-tapped holes in the bearing housings 
at two points provide means for inserting new grease, 
flushing out old grease and relieving pressure during 
re-greasing. 

The bearing cap is held tightly in place against 
the inner face of the bearing enclosure. This cap, with 
its close running clearances, minimizes the possibility 
of grease entering the interior of the motor . . . retains 
an ample supply within the bearing enclosure. 


At the outer side of the bearing, double labyrinth 
seals keep grease in, also keep dirt out. What’s more, 
large grease reservoirs act as additional dirt barriers. 

Look for the extra bolts on the end housing .. . the 
sign of greater value. Ask your Allis-Chalmers repre- 
sentative or Authorized Distributor to give you the 
facts on this maintenance-saving design. Or write 
Allis-Chalmers, General Products Division, Milwau- 
kee 1, Wisconsin, for Bulletin 51B7286. a-4055 


ALLIS-CHALMERS 


For more data on advertised products, use Readers’ Service Cards, last page 
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On This Welding Piping [| 


2” CUT FROM 12° MIDWEST "LONG TANGENT 


THIS TANGENT . 90" ELBOWS 12” FLANGED 


GATE VALVE 


PIPE NIPPLE 

AND EXTRA WELD 
ELIMINATED 

ON 4 TANK 
CONNECTIONS 


p 
12) MIDWEST 


SHORT RADIUS 12. MIDWEST TEE 
90° ELBOW 


{ “rae aR, ese 
“Lone NGENT” 
TA ‘The Problem: 
cost saad MORE To connect the five tanks shown in the sketch at top to 


a common 12” header. 
The Difficulty: 


The center-to-outlet dimension of the 4—12” tees is 
only 10”, while the shortest elbow available measures 
12” center-to-end, Thus, if standard long radius 
elbows are used next to the five tank valves, four 
short nipples and four extra 12” welds would be 
required. 


The Solution: 


By using Midwest "Long Tangent” elbows as shown in 
the blueprint, the expense of the four extra nipples 
and welds was eliminated at the cost of just one cut! 
The actual net savings made by “Long Tangent” 
elbows on this job was $156.20. 


Remember— Midwest “Long Tangent” elbows cost no 
more than regular elbows! For further information, 
write for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office, 1450 South Second St., St. Louis 4, Missouri 
Plants: St. Lowis, Passaic and Los Angeles 
Sales Offices 
New York 7-50 Church St. @ Chicago 3-79 West Monroe St. @ Boston 27-426 First St. @ Los Angeles 33—520 Anderson St 
Houston 21213 Capitol Ave. @ Tulsa 3-224 Wright Bidg. @ Cleveland 14-616 St. Ciair Ave. @ Miami 34-2103 Le Jeune Rd 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


MIDWEST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 


' 
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ecify Enjay for fast-paced sales 








IN PETROLEUM (Motor Oil and Gasoline Additives) 


IN SURFACE COATINGS (Paint and Varnish) 


PETROLEUM SURFACE COATING 
PARANOX PETROHOL 91 


CHEMICAL 
PETROHOL 91 


MB BNE GAS... 


IN CHEMICALS (Plastics) 


Rely on Enjay for top quality in your product, the kind 
that makes for growing demand and fast-paced selling. The 
Enjay Company supplies the petroleum, surface coating 
and chemical industries with a complete line of uniform, 
high quality petroleum chemicals backed by 35 years of 
proved results. You can also depend on Enjay for leader- 
ship in research and for expert technical assistance in 
developing new or improved products through chemistry. 
Next time, call Enjay for your chemical needs. 
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PARATONE 
PARAFLOW 
PARAPOID 
PARADY ME 
PARATAC 
PETROHOL 
Methyl Ethyl Ketone 
Dewasing Aid 
Ethyt Ether 
tsopropy! Ether 
Reference fuels 
RUBBER 
Enjay Buti 
Vistanex 


PETROHOL % 
PETROHOL 1 

JAYSOL 

Secondary Buty! Aiconal 
Secondary Buty! Acetate 
tsopropy! Acetate 
Acatone 

Methyl Etny! Ketone 

Du ydopentadiense 

Ethy! Ether 

\sopropy! Ether 
Naprinenn Acids 

iso Octy! Alconot 

Decy! Alconel 

Denstured Ethyl Alcohol 


PETROHOL % 
PETRONOL 
JATSOL 

eo Octy! Alconhet 
Decy! Alcona 
Denatured Ethyl Alcona 
Tridecy! Alcohol 
Du yclopentadiene 
isoprene 
Butadiene 

Ethyl Ether 
Isopropy! Ether 


Arometic Tors 
Bensere 

A etone 

Metny! Ethyl Ketone 


35 successful years 
of leadership 
in serving industry 


Enjay Company, inc. - 15 West Sist St., New York 19, N.Y. 


For more data on advertised products, use Readers’ Service Cards, last page 





TRANSFORMERS 
e+e the choice of leaders 


in industry 























In Southern Illinois, 

over twenty oil com- 

panies have wells in the 

10,000 acre Lake Cen- 

tralia-Salem oil field. 

When production in 

this field dropped off, 

these companies banded 

together and decided to water-flood the field by 

pumping water underground through former oil 

producing wells to force more oil to move to the 
reniaining wells. 

What happened? The amount of oil produced 

has been greatly increased. Today, one well that 


Trading Water for Oil 


formerly produced only 5 barrels of oil a day 
now yields 650! 

Up to 130,000 barrels of water a day are pumped 
into the oil field, yet with the help of automatic 
devices and pushbutton control, the entire operation 
of the field takes only a handful of men. Electric 
power is at work, much of it supplied through the 
2500 kva Wagner transformer, shown in the fore- 
ground above, that supplies power for equipment 
in the injection pump house. 

Wherever electric power is used, Wagner trans- 
formers efficiently and dependably handle their 
never-ending job of supplying proper voltages for 
every purpose. 

Let a skilled Wagner engineer discuss your trans- 
former needs with you. Call the nearest of our 32 
branch offices or write us direct. 


Wadner Electric @rporation 


6458 Plymouth Ave., St. Levis 14, Me., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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WHY TROUBLE GOES OUT 


when this turbine goes in 





WHEEL CLEARANCES: AA—Rim clearance, 
B— Blade clearance, CC —Side clearance, 
(about one inch). Blades can’t foul, as they 
are protected by rims. Rubbing at AA will 
do no damage. Side clearance is so large 
that end-play from excessive external 
thrust cannot damage wheel. 


Main reason is the solid rotor, you can see at 
the heart of the turbine. It’s a single forging 
of special composition steel. Unlike a built-up 
wheel, there are no separate parts to loosen 
or work out, 





The Terry solid wheel turbine is built with 
large blade clearances, as shown in the dia- 
gram above. Because of this the blades can’t 
foul. Close axial blade clearance is not neces- 
sary as the steam enters the buckets at right 
angles to the shaft. 


The Terry turbine sustains efficiency 
through the years. Reason: The power pro- 
ducing action of the steam takes place on the 
curved surfaces at the back of the buckets, so 
blade wear which might occur is of little 
consequence. 

Bulletin S-116 tells more about these “Work 
Horses of Industry.” Send for a copy today. 


aN Gilat SES: Sass EO AZ MT RTOs eT IS CR Cpe eS is 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 
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COMPLETE ENGINEERING AND CONSTRUCTION SERVICES POINT OUT A 


pathway to profits 


from initial concept to completion and oper- 
ation... or any phase of the project .. . 
large or small 


STUDIES AND REPORTS 


Technical and Economic studies leading to 
proper location, capacity, selection of process 
ing methods, design of process plant, design of 
utilities system and auxiliaries, cost estimates. 


elastic 


Fundamental process calculations, flow sheets, 
layouts, sizing of units, scale models, design 
and specification of equipment, piping, instru- 
ments, structures. 


PROCUREMENT 


tr A A 
BT oh ‘ Fabrication, procurement, expediting of de 
a liveries, and inspection of equipment and 
materials. 


Hi CONSTRUCTION 


Site preparation, establishment of construction 
facilities, erection of buildings and structures, 
installation of equipment and accessories, fab 
rication and assembly of piping and electrical 
systems. 


OPERATION 


Test runs, initial operation, and training of 
operating personnel, 

We invite you to discuss your plans with 
our engineers, whether it is for a single unit, a 
complete refinery, or the modernization of an 
existing plant. 


BLAW-KNOX COMPANY 


Chemical Plants Division 
Pittsburgh 22, Pa. / Chicago 1, Ill 
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No one knows better than you 

the dollar loss from a poor desalting set-up. 

And you know, too, there’s no such thing as a blanket 

cure-all. But a Visco Laboratory Report does point the way 

to the results you want — from every type of crude—at no 
added cost to you. 


In a typical case, 20 or more separate desalting compounds 
se ts and laboratory formulas may be checked and all contribut- 
sified refinery crude ing factors will be considered before the final desalting 
recommendation is made. 


If you would like our desalting recommendation for your 
crude, send Visco a five-gallon can of the crude and one 
gallon of the water used in your refinery desalt- 

ing. Or better yet, check with your Visco 

representative, and he will arrange for 

these services. 


omicrograph 
rude after V 


VISCO PRODUCTS COMPANY 


INCORPORATED 


tani Abe aeons alae s 


4 © . 
es CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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Assure clean separation between 


Z-lolel mm tale Mitel tile 


Yorkmesh Demisters—by effecting clean separation 
between vapor and liquid—improve the performance 
and increase the throughput capacity of any process vessel 
handling both liquid and vapor phase materials. 


Yorkmesh Demisters are knitted wire mesh pads, avail- 
able in a variety of types, sizes and materials. The 
unique fine wire construction provides flexibility, re- 
siliency, light weight, high structural strength and 
exterisive surface area. These Demisters are supplied 
to the exact size and shape required and are usually 
furnished mounted on light weight open type support 
grids. Installation is simple in both new and existing 
' equipment. 


Vapor-liquid separation efficiency with Yorkmesh 
Demisters in process vessels is always very high, usually 
in excess of 99,9°. Where Yorkmesh Demisters are 
installed in evaporators, distillation columns, gas filters 
and absorbers, liquid entrainment is substantially 
completely eliminated. 


Pressure drop is so low that it is nearly always negligible. 
At atmospheric pressure vapor velocities between 2 
and 12 ft./sec. are recommended. Under vacuum, de- 
pending on conditions, vapor velocities of 30 ft./sec. 
and higher are possible. 





SECTIONAL CONSTRUCTION ded for large vessels and for 
olf applications requiring installations through a manhole. 


ONE-PIECE CONSTRUCTION — recommended when installation can be 


made through end of vessel. 
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Yorkmesh Demisters are fabricated in a wide variety 
of materials, densities and wire mesh constructions 
which are selected to give best performance for the 
particular operating conditions. 


Yorkmesh Demisters are available for prompt delivery 
in the following materials: 


Types 304, 316, 317, 410 and 430 stainless steel 

Monel, nickel, Inconel 

Aluminum (56-5 wire alloy) 

Low carbon steel, copper, brass 

Also available in Carpenter 20 stainless, 
Hastelloy B & C, tantalum ete. 


The wide experience of the Otto H. York Co., Inc. with 
thousands of demisters in service provides a sound basis 
for recommendations that assure the most economical 
and efficient ty pe of demister for each application. Call on 
York to solve your problems in vapor-liquid separation. 


Complete catalog and list of technical literature 
(TLS4) free on request. 
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Yorkmesh Demisters are being «:sed suc- 
cessfully in all types of process vessels 
handling both liquid and vapor phase 
materials. Some typical examples— 


VACUUM TOWERS: 


To increase throughput and improve quality of gas 
oil by separating entrained asphalt. To decrease metals 
contamination of gas oil. To improve quality of lube 
distillates. 


DISTILLATION: 


To remove entrained liquid fatty acids from fatty acid 
vapors. To improve quality of organic product while 
increasing production. To eliminate glycerin losses. 


FLASH TOWERS: 


To recover clean naphtha from asphalt solutions, To 
separate propane from asphalt. 


ABSORBERS: 


To remove absorption oil from natural gas. To prevent 
loss of glycol and amine solutions. 


EVAPORATORS: 


To produce high purity steam from concentrated caustic 
soda solutions. To stop entrainment losses from valuable 
fluoride solution. 


KNOCK-OUT DRUMS: 


To remove water and oil from air. To remove fatty 
acids from superheated steam. To reduce compressor 
maintenance by removing liquid entrainment from 


the gas. 


HOW TO GET THE BEST PERFORMANCE — 
Send us details on type of process vessel or operation 
(absorber, vacuum tower, evaporator, knock-out drum, 
etc.); vapor flow rate, pressure, temperature, and den- 
sity or molecular weight; liquid rate, viscosity, and 
specific gravity; for existing equipment advise dimen- 
sions, indicate vertical or horizontal vessel, and 
material of construction required. Furnish a drawing or 
sketch if possible. Complete details will enable us to 
make a precise recommendation and price quotation. 
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SECTIONAL TYPE DEMISTER IN PLACE—cutaway view. 


STEAM DRUMS: 


To eliminate liquid entrainment in order to produce 
high quality, high purity steam. 


GAS FILTERS: 


To clean manufactured gas. To separate sulfuric acid 
and solids from chlorine gas. 


COMPRESSORS: 


To separate entrained liquids from compressor dis- 
charge gasses. 


SCRUBBERS: 


To separate water from natural gas. To eliminate mist 
from flue gas. To remove natural gasoline from natural 
gas. 


OTTO H. YOR" CO.,INC. 


f AIT , 
f YiKA AV t ° vv | | ’ 
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Evenly matched, ov not... 


there’s enough difference 
to make alli the difference 








A 
ry, 
iw 
Before the bout, two fighters may look equally good to the fans. After a round 


or two, the differences begin to show up. 


It’s the same with heat exchanger tubes. They all start out looking pretty 
much alike, but under the test of day-in, day-out operation, Scovill Phosphorized 


Admiralty Heat Exchanger Tubes have consistently shown superior performance. 


Hot-extrusion from Scovill Continuous-Cast billets means uniformity in 
the metal, uniformity of chemical composition and grain structure, uniformly 
high phosphorus content. It means sounder metal—smooth, dense, free from 
pits or porosity. These—plus Scovill’s unrivaled Technical Application Services 
—are, indeed, differences that make all the difference in economical, uninter- 
rupted service under tough operating conditions. Let us tell you more about them. 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal « Naval Brass « Red Brass, 85% « Deoxidized Copper 
Arsenical Copper « Copper Nickel, 10% & 20% + Cupro Nickel, 30% « Aluminum Brass « Aluminum Bronze, 5% « Duplex Tube 
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MAXIMUM FLOW 


characteristics 


with 
MINIMUM 





ORBIT 
VENTURI VALVES 


When you buy Orbit Forged Steel Venturi Valves, you can be sure that 
they are designed to give maximum flow characteristics with minimum 
pressure drops. 

Three important features of the Orbit Forged Steel Venturi Valve design 


are: 
1. The tapered sections are smoothly machined and are gradual so as 
to eliminate serious frictional losses. 
ORBI t 2. The diverging conical downstream passage reduces pressure drops 


to a minimum. 
3. The entrance and exit walls of the conical sections are held at 


VAI VE g minimum angles. 
© Orbit Venturi Valves are compact in design yet are built for continuous 


heavy duty service. 

Available in flanged end only, ASA Class, Carbon Trim, Stainless Trim, 
Sizes: 2”, 22”, 3”, 4” and 6”, beginning with 150 Lb. Class. 

Available also in Full Round Opening ASA Class, Sizes: 1”, 12” 2”, 242", 
3”, 4”, beginning with ASA 300 Lb. Class. Screw and Flanged Ends. 
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SHELL REPORTS 


A PICTURE ROUND-UP OF SOME ACTIVITIES 
THAT MADE NEWS OUTSIDE THE PETROLEUM WORLD 





CRYSTAL BALL. To “zero in” on off-shore drill 
sites with pin-point precision, Shell engineers came up 
with this spinning, mirrored marker. The “crystal ball” 
rotates atop a buoy in an off-shore exploration area. 
Ashore, surveyors on two eighty-foot towers spot the 
marker by its dancing reflections and “fix” the new drill 
site. Shell’s efficient handling of such everyday prob- 
lems means faster development of off-shore oil explora- 
tion — a vast new reserve for America to count on. 


et 


BUILD A HILL. A boy forever needs a hill to climb 

and this designer in Oakland, Calif., is making 
one. Using a fabric impregnated with Shell’s new 
EPON® resin, a strong, safe “mountain” is formed 
for active youngsters to climb up and over. This is 
only one of the many uses found — and yet to be found 
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SAFETY IN NUMBERS. Safety at Shell is a full- 
time job. In this demonstration a .22-caliber bullet is 
fired into the safety lens of protective goggles. Even 
with a direct hit, the safety lens will not shatter! Re 
cently, safety-conscious Shell people at the Wilming 
ton-Dominguez Refinery, Calif., amassed a record of 
almost 4,000,000 man-hours without a lost-time acci- 
dent. Records like this mean safer working conditions 
and lower cost, better quality products for everybody 


for versatile Shell EPON resin. The potential of 
EPON resin is so great that each week 7, 
Shell researchers are developing more and 
more useful and necessary products from 
it. Shell people work for new methods, new 
products, and new ideas for easier living. 
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Traditional Taylor accuracy in a low cost instrument 


THE NEW BI-THERM’ 5” DIAL 
THERMOMETER 


So easy to read 


it invites frequent reading ! 


A SIMPLE, dependable and economical ther- 
mometer with many applications throughout the 
petroleum field, such as, Heat Exchangers, Pipe 
Lines, Storage Tanks, Field Treaters. Wide 
variety of ranges from minus 40° to +750°F. 
Also available with three inch dial; stem lengths 
of 4,6, 9, and 12 inches; separable wells of brass, 
steel, type 304 stainless steel or monel. 

EASY TO READ: The large dials are highly read- 
able because of black figures and graduations 
on an aluminum background. 

RUGGED: All exposed metal parts are of arc 
welded, corrosion-resistant stainless steel. All 
instruments are waterproof. All mechanical con- 
nections are welded for greater reliability. 
ACCURATE: These instruments are accurate within 
+1% of range, over the entire range. Simple 
zero-setting features correct minor errors in 
readings which might result from severe me- 
chanical shock. No ambient temperature effect. 
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Overrange protection 50% up to 500°F.; 10% 
above 500°F. 


VIBRATION DAMPED: All instruments, except the 
200° to 750°F. range, are silicone damped 
against vibrations. Result is increased speed of 
response, no zero-shift due to shock, minimum 
pointer vibration, and elimination of pointer 
chatter when the thermometer is handled. 

ECONOMICAL: Costs only $16 to $26, depending 
on dial size and length of stem. Ask your Taylor 
Field Engineer, or write for Bulletin 98267. Taylor 
Instrument Companies, Rochester, N. Y., or 


Toronto, Canada. eatin 





‘Taylor Instruments 


MEAN 


ACCURACY FIRST 





IN HOME AND INDUSTRY 
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DEPROPANIZER 


> 


v 
PROPANE 


DEBUTANIZER 


* BUTANF 
> ALKYLATE 


SULFURIC ACID ALKYLATION PROCESS 


Cut isobutane loss in debutanizer overhead... 


SAVE THOUSANDS OF DOLLARS YEARLY 
IN ALKYLATION UNITS with continuous Anatyzers... 


P-E TRI-NON* Infrared Analyzers can increase alkyla- 
tion unit profits by reducing loss of valuable 
isobutane in spent butane streams. The isobutane 
savings per analyzer are on the order of $20-$60,000 
per year depending upon through-put. Continuous 
analyses also increase profits by eliminating labor 
required for periodic sample testing 

An analyzer sensitized to isobutane, at the debutan 
izer overhead, provides information to the operator 
either the 
deisobutanizer 


with which he can control butylene- 


isobutane feed ratio, o1 operating 
conditions. “Analytical lag” is eliminated by moving 
the laboratory right onto the process line 

P-E instruments can analyze and control to + 1 


They need no special housing, require no compli- 


Perkin-Elmer 


CORPORATION 


Norwalk, Connecticut 
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cated automatic standardization. They provide the 
best zero and range stability available. 

When you specify continuous analyzers for your 
process streams, only P-E has a complete line of 
instruments to choose from. Or let us develop a com- 
Nowhere 
else can you get the combination of chemical engi- 
neering and instrument know-how that you'll find 
at P-E. *T. mM 


- P-E TRI-NON Analyzers are 
available in a wide range of 


models and prices to meet all types of 


plete analytical control system for you 


continuous analytical problems. They 
are rugged and dependable, expressly 
designed for use in the varied environ 
ments of a processing plant or refinery 
For quick and easy maintenance, instru 
ment components can be tested right on 
stream without disconnecting. 
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The true cost of an expansion joint is not the figure on 

the manufacturer's price tag. Many factors enter into any such cost 
determination. For example, an expansion joint that fails 

just when it shouldn't could wreck a plant and cost a small fortune 
And, assuming equal first-cost of any two competitive 
manufacturers’ designs, one that stands up twice as long as the othe: 
. . costs only half as much on a unit-time basis. So, one really 


shouldn't count on “‘price’’ as a measure of value. 


But here is one thing you can count on. Every single expansion joint 
in the Zallea line is designed and built to assure maximum reliability 
—and top value for your dollar. This is no empty boast, 


but a fact that can be confirmed for you by figures. 


So, whenever you have problems—or needs—relating to 

expansion joints, don’t fail to get in touch with Zallea. Write today 
for Bulletin 351, containing condensed descriptions of the many types. 
There is a Zallea joint for every requirement. 


expansion joints 


ZALLEA BROTHERS, 890 LOCUST STREET, WILMINGTON 99, DELAWARE 


World's Largest Manufacture ra of Expansion Joints 


De ember, 1955 PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, lest page 








WAX PRODUCERS 


take the labor and floor space out of wax moulding 


... CONSIDER THESE ADVANTAGES — 
WHICH A GREER AUTOMATIC WAX 
MOULDER GIVES YOUR PLANT; 


ea) 
p AMAZING LABOR SAVINGS 
- + because one man and @ Greer Movider can a 
slob wp i '152000 poms’ of Wax’ por bow. 
Users ig labor savings of up to 85%. 
15,000 Ib. /he. GREER Moulder installed at . SPACE SAVINGS, Too — 
prominent East Coast refinery. Automatically deposits, cools, and demu, ol 
, in approximately 1/10th the floor space — 
ordinarily pai by bare processes of 


> PRECISE Wile? CONTROL 
Volumetric Depositor holds cakes within + 
_ of 1% in weight for a given setting. Saves spot 
3 checking labor. No air entrapment. iia an 
# rt 
> SANITARY a ; * 
Wes lagi i tne ores hea 
oe 


ce ae 
ry 


Machine Discharge Station with complete 


control over operation and inspection. 


WRITE 

Helpful, informative 9-page bulletin 
tells how a GREER Moulder saves 
labor and space; ups quality control. 


J. W. GREER COMPANY 


WILMINGTON, MASSACHUSETTS 
Sales Engineering Offices: Chicago, Ill., San Francisco, Calif. 
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It’s just a simple hex nut—but it can easily prove vitally 
important to the successful completion or the efficient 
operation of a single unit or a complete processing plant. 


That’s just a good reason why careful attention to every detail of construction 
is highly significant to Procon. Constant alertness to the proper application 


of every component part—making sure that nothing is left to guesswork 
results in better all-around construction. 


Perhaps the best proof of such construction efficiency is most adequately 
evidenced by the number of companies that have selected Procon to 
handle a second, third and even a fourth construction project. 


It’s that kind of confidence that makes us realize even the 
smallest nut may prove a mighty big factor 


in our continued progress. 


itt! MT. PROSPECT ROAD. DES PLAINES. ILLINOIS 


40 ADVANCE ROAD, TORONTO 18 


® PROCON (Great Britain) waren 


112 STRAND. LONDON, W. C. 2 


ONTARIO 


AAD PROCON (Comade ) wo 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 


PETROCHEMICAL. AND CHEMICAL INDUSTRIES 
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IN PLANT AND UNIT DESIGN 


from Crude to Finished Product 








Kr 
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PURIFICATION Bien: 


Vem 
a 


The removal of trace impurities from end products 

is the most critical step in many processing 

schemes. We have had broad experience with 
azeotropic and extractive distillation; selective 
absorption and adsorption; and the many other tools 


for high degrees of refining. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET. CAMBRIDGE 41. MASS.* 60 EAST 42nd STREET, NEW YORE 17, N.Y. 
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Now...Thanks to Catforming... 


HIGH OCTANES, HIGH 


Today, well into its third year of commercial op- 
eration, Atlantic’s Catalytic Reforming Process is 
proving its ability to give superior results on a 
broad variety of feed stocks. 

Catforming’s simplicity brings savings through 
increased efficiency every step of the way—actually 
cutting out many intermediate steps. 


Regardless of the size of your operation o1 the 


it's the CATALYST that counts 


ember, 1955——-Perrowi 


YIELDS AT LOW COST! 


nature of your charge stock, Catforming merits 
your attention. One reason Catforming has “proved 
out” commercially is Atlantic’s broad experience 


in all phases of petroleum refining. 


Phone or write for our detailed brochure. 
“CATFORMING.” The Atlantic Refining Company, 
Research and Development Dept., P. O. Box 8138, 


Philadelphia 1, Pa. 





ATLANTIC 
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1 economy— 
High alloy layer —usually 
10% or 20% of total plate 
thickness — assures corro- 
sion and abrasion resistonce, 
long equipment life. 


2 DESIGN FREEDOM— 
Integral bond allows design 
ond fabrication of shapes to 
meet process and space 
needs. 
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Lo 
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Stainless-clad steel checks corrosion in 
these acid stripping and cooling units han- 
dling naphthenic acid at 350° F. 


3 STRUCTURAL 
STABILITY— 


Low-cost carbon steel back- 
ing provides necessary 


strength and rigidity. 


4 Easy To mopiFY— 


Normal cutting and welding 
will not endanger clad sur- 
face or bond. 


CLAD STEEL EQUIPMENT ASSURES 


LONG LIFE AND EASY MODIFICATION 


To help you lengthen profitable service life and overcome 
the factor of high first cost, clad steel equipment offers 


advantages such as economical field erection and easier 
drainage, cleaning and inspection, can be obtained from 


two unique advantages. First, clad steel construction per- 
mits easy tank and pressure vessel revision when new 
openings must be cut and flanges or pipes welded on. The 
bond between cladding and backing is not affected by the 
temperature range where clad can be applied. This elimi- 
nates seepage and crevice corrosion. 

Second, you get all the benefits of solid high alloy’s 
corrosion resistance and protection with savings up to 
50%, in material costs, Because cladding and backing are 
bonded over their entire surface, the API-ASME Code 
permits full gage consideration for design purposes. 

Long service life and low cost protection, plus other 
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16 cladding materials. Qualified equipment builders know 
best how to apply these to your new processing equip- 
ment. By working with your own engineers and consult- 
ants from the start, they can help you get longer equipment 
life at lower cost. Lukens offers the widest available 
selection of clad steels—stainless, nickel, Inconel, Monel, 
copper—and cooperates with fabricators in helping you 
to select the type best suited to your needs. If you would 
like more information, consult one of your builders or 
write Manager, Marketing Service, Lukens Steel Co.. 
751 Lukens Building, Coatesville, Pa. 


CLAD STEELS 


STAINLESS-CLAD + NICKEL-CLAD - INCONEL-CLAD~ MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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ARTISTRY 
MIN STEEL-- 


stainless 
alloy 
clad 


carbon 


Skill with the torch, or any of a hundred dif- 


: : P ferent tools of the trade—in steel fabrications, 
oil refining and chemical 


plant equipment — massive or small—is fairly obvious in the qual- 


fractionating towers, ity of the finished product. The extra touch of 


pressure vessels — Sun Ship’s professional skill—acquired through 
plate work — ae 

: : years of countless difficult jobs—adds artistry 
special machinery — 


heavy industrial equipment—_- .which is evident in product performances and 


stainless steel dependability beyond the demands of industry. 


Sw 


SHIPBUILDING &@ DRY DOCK COMPANY 


ON THE DELAWARE - CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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liquid separator filter. 


Removes the water 


x 
ai 
hl OPERATIONAL DIAGRAM 


PE RS OR Se i ES, 


Here is the sure way to obtain clean, water- 
free petroleum products — the FRAM Liquid 


Separator/Filter is designed for use in refin- tt 0 R n f n 
ery process streams and petroleum marketing 
installations to remove entrained water and lf UJ | S 
solids (down to 5 microns) from gasoline, 
jet fuel, diesel fuel, kerosene, burning oils C 
Capacity is from 5 to 1000 GPM. Built to OMPANY 
API-ASME Code. Send for Bulletin 
BOX 3096 e TULSA. OKLAHOMA 


PEVisi@n @F CORPORATION 
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Cuno PORO-KLEAN filter 
Stops 3-to 30-micron particles at 900°F 


Cuno’s new Poro-Kiean offers true micronic filtration at temperatures 
that melt tin, bismuth, cadmium, lead or zinc. 
High temperatures, high viscosity, high pressure drops and corrosive 
fluids don’t faze this new filter. 
it’s all metal—absolutely lint-free. There’s no contamination of the fil- 
tered fluid. 
it’s strong. Pono-KLEan filters —— in operation take a pressure drop 
of 1500 psi. Pono-KLEAN porous stainless steel has been used for struc- 
tural parts in aircraft to sites boundary layer control and transpiration 
cooling. 
it’s corrosion resistant. Standard in 316 stainless steel. Low carbon con- 
tent (0.03 to 0.05% max.) prevents carbon precipitation at welds or 
during fabrication. 
it’s easily cleaned —in place, by backwashing with pre-filtered fluid or 
inert gas; or, when removed, with suitable solvent. May be sterilized with 
live steam for food or drug processing; or will filter rust and scale from 
steam used for other cleaning or sterilizing. THIS PORO-KLEAN FILTER handles 180 gpm 
its porosity is closely controlled. Four standard grades cover the range of naphtha at 400°F. Operating pressure 
from 3- to 30-micron statistical particle retention. 700 psi ASME Code with 5 psi pressure 
Standard designs. For most applications standard housings and ele- drop. It's cleaned by back-flushing with 
ments are available. nitrogen. Cell-type Poro-K.ean filter ele- 
Get all the facts on Cuno’s new Poro-KLean filter for your chemical ments (large potas a top) have large 
«agi : ” ¢ , ee surface area. This unit is 54” L x 9” O.D. 
or process applications. Write Cuno Engineering Corporation, 33-12 


‘ and is designed for 1500 psi pressure drop 
South Vine Street, Meriden, Conn. ” and 550°F. 





AUTO-KLEAN (edge-type) + MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) *» PORO-KLEAN (porous metal) 
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HEAT EXCHANGERS 


forthe PETROLEUM, 
CHEMICAL and 


PROCESS 
Industries 





Texas Metal is engaged exclusively in the design, fabrication and repair 
of shell and tube heat exchangers. We are specialists in the field of 


custom designed heat transfer equipment for specific requirements. 


We would welcome the opportunity of quoting on your Exchanger 
requirements and extend a cordial invitation for Engineering Counsel 


on any heat transfer problems you may have. No obligation, of course 


METAL FABRICATING CO. 


MAIL ADDRESS: P. 0. BOX 7567, HOUSTON 7, TEXAS 
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Which of these two instruments provides 
the temperature control accuracy you need? 


principle in tempevature indicator controls with heretofore un- 
attainable accuracy over a scale range of 200° to 600°F. It’s the 
only instrument that provides the three major control modes 

(1) on-off (2) proportional (3) adjustable differential — all at 
the flip of a switch. Wide range of use for general laboratory, 
processing, molding or packaging applications. 


3. SIMPLICITY ITSELF is secret of Fenwal's Series 560 — accuracy, 
sensitivity and ruggedness. The thermistor’s high resistance 
change permits operation with any length of lead wire up to 200 
feet without affecting signal strength or accuracy. Thermistor 
is hermetically sealed in glass for stability; encased in stainless 
steel for ruggedness. No complex circuitry; maintenance is easy. 


2. IT'S MECHANICAL! The new Series 540 indicating controller 
combines low cost with high accuracy over a temperature range 
of 100° to 700°F. Temperature changes are transmitted by a bulb 
and bellows to an indicator control. Instrument features on-off 
control . . . adjustable differential . . . ambient compensation. 


May be flush or surface mounted. Capacity of 15 amps at 115 
volts. 


£9 


A. 


4. EASY “SET” AND “CHECK” OPERATION is a feature of Fenwal’s 
Series 540 which is accurate to within 2% over the 100° to 700°F 
range, including the effects of ambient temperatures. Send for 
FREE NEW BULLETINS, MC122 on the Series 540, MC123 on the 
Series 560. Both contain full data you should have. Write to 


Fenwal Incorporated, 1012 Pleasant $t., Ashland, Mass. 


Controls Temperature... Precisely 


For more data on advertised products, use Readers’ Service Cards, last page 
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PRODUCED BY THE 
TENNESSEE CORPORATION, 


A Special 
New Frocacil | cee. sven 00 me. 


-CUPRIC CHLORIDE 


For Removal of Sulfur Compounds 
in Petroleum Refining. 


CONTRACT REQUIREMENTS SOLICITED... 


~“4-—--— 3 Orr ee 


TYPICAL ANALYSIS 
We are in a position to supply your Copper . 37.00% Minimum 
needs on annual, semi-annual, or wanes ae Sennen 


ar 04% Maximum 
monthly contract basis — also smaller In. ) 01% Maximum 


than 99.50% 
quantities in drop shipment lots. ee See wenden 
Insoluble as copper oxychloride less than 50% 


ee — 


CHECK THESE FEATURES: 
| HIGHER COPPER CONTENT 





LOWER MOISTURE 





FINER PARTICLE SIZE 





UNIFORMITY 





1. Quality Improvement 
2. Cost Reduction 


AVAILABILITY 





For Samples . . . Make request Other Tennessee Corporation products, Ferric Sulfate 
on your company letterhead. Ml (Ferri-Floc), Copper Sulfate, and Sulfur-Dioxide. 


TENNESSEE J?u‘w- CORPORATION 
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Over 
20,000 
G-R Salesmen 
on the job! 


Are seventy thousand salesmen 
enough to persuade you that the G-R 
Twin G-Fin Section is a superlative 
unit? Seventy thousand is the num- 
ber of trouble-free G-R Twin G-Fin 
installations made over a period of 
20 years. Some of these installations 
have been operating continuously 
for the entire period—a record un- 
matched in the industry. 


5 





180 — no ty 
Simple Mnstall, 


sed for practical) ne seevice to anothe 
eal oe heat exchanger ge msing ae 
ferrous hanes available in any “tN G-Fin ele. 
cations, Suited to FOus OF non- 
your Specific appli. 


MASSILLON, OHIO 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 





REFINERY TUBING 


Here’s a sign you can’t afford to pass up. 


If you’re in the midst of selecting refinery 
pipes and tubes—you’ll probably wel- 
come a helping hand. Our National Tube 


engineers—specialists in refinery tubing 
selection—are in a position to give you 
the help you need. 


Through research and laboratory ex- 
perimentation, through on-the-scene ob- 
servations and extensive study of actual 
installations, National Tube’s engineer 


ing staff has built up an “experience 
file’’—a vast collection of case histories 
that dates back through 60 years of solv- 
ing all manner of tubing problems. Per- 
haps the answer to your problem lies in 
this accumulation of experience. 

To meet the increasingly rigorous de- 
mands of refinery service, National Pipe 
and Tubes have been improved constantly 
so that we are prepared to offer you 
numerous tubing analyses. Each is specif- 
ically designed to exhibit such proper 
ties as strength at elevated temperatures, 
oxidation resistance, and corrosion re 
sistance. Each has been thoroughly 
tested under actual refinery use. Other 
chemical compositions are available in 
tubular products, and a wide variety of 
high temperature problems are presently 
under study. 

We'd appreciate the chance to help 
you. Why not get in touch with us? No 
obligation, of course 


TWO DOZEN DIFFERENT 
NATIONAL TUBE ANALYSES: 


Carbon 8 Cr, 1 Mo 
Carbon, |; Mo 9 Cr, 1 Mo 
1 Cr, 4% Mo 12 Cr 

114 Cr, 4 Meo 12 Cr, Al 
2 Cr, '4 Mo 17 Cr 

24 Cr, 1 Mo 18-8 

2'4 Cr, 4% Mo, *% Si 18-8 Ti 

3 Cr, 1 Mo 18-8 Cb 

5 Cr, ', Mo 18-8 Mo 
5 Cr, '4 Mo, 1'4 Si 25-20 

7 Cr, 4 Mo 3'4 Ni 

8 Cr, '; Mo 5 Ni 


€ 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORE 


'UsS NATIONAL SEAMLESS PIPE AND TUBES a 


i 
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Here's why I-R CHEMICAL PUMPS 
always give you Better Service 


LLL AFL 


Ingersoll-Rand chemical pumps are built 
to stand up under the continuous han 
dling of corrosive and abrasive liquids 
All parts that come in contact with the 
liquid are made of IRCAMET—a high 
nickel-chromium-molybdenum alloy 
steel developed exclusively by I-R for 
chemical pump service. Laboratory tests 
and years of field experience have proved 
its exceptional ability to resist the cor 
rosive action of a wide variety of acids 
and alkalis. Other materials are avail 
able for special conditions, The entire 
unit is further protected by special paint 
which is highly resistant to chemical 
action, 





1-R Chemical Pumps are 
available in sizes to handle 
up to 4000 gpm at tempera- 


WAV GULL AY 


, 


The patented LEAKOLLECTOR stuff- 
ing-box gland—an exclusive feature of all 
I-R chemical pumps—provides a simple 
and effective solution to the problem of 
pump leakage. 


It completely encircles the stuffing box, 
trapping all leakage so that it can be 
drained away for collection or disposal 
The split gland is accurately fitted to 
both the inside and outside of the box, 
and will catch any seepage escaping be 
tween the shaft and packing, or between 
the packing and the bore of the box 
The LEAKOLLECTOR is easily re 
moved from the shaft for repacking the 
box. 





These pumps are ruggedly constructed 
to last longer on the job—and the simple 
design, with all parts easily accessible, 
means less “time out” for maintenance. 
The short, rigid stainless-steel shaft pre- 
vents impeller whip and eliminates many 
stuffing-box troubles. The suction nozzle 
is removable, permitting access to the 
impeller without disturbing the dis- 
charge piping. 


THE CAMERON MECHANICAL SHAFT SEAL 
can be installed on all I-R chemical 
pumps in place of the conventional stuff 
ing-box. It eliminates stuffing-box leak 
age and rquires practically no attention 
or maintenance. 











a 


Ingersoll-Rand 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 


10.205 


CONDENSERS TURBO-BLOWERS . COMPRESSORS , AIR & ELECTRIC TOOLS ROCK DRILLS 
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Welded-In Tubes in High Pressure win. Wf years without a failure 





Dec ember, 1955 


One of the greatest problems in operating high pres- 
sure feedwater heaters in modern super-pressure power 
1947, 


Lummus pioneered the field in welding monel tubes 


plants is failure of expanded tube joints. In 


Two such units 
were built for the city of Lansing, Michigan, designed 
for 1200 psi. These units have had no failures in seven 
years of operation. 

Lummus now has developed a procedure of welding 
copper nickel tubes to steel tube sheets, Subjected to 
terrific pressure and temperature tests, the welded units 
have gone through many cycles with excellent results. 
Lummus has also made one installation, in service now 
for over six months without a failure, having a design 
pressure of 2900 psi, and requiring over 30,000 70-30 
cupro nickel tubes welded into steel tube sheets. 

The unit shown above, with a design pressure of 2,600 
psi, is being fitted with 70-30 cupro nickel tubes. Suc- 
cessful installations have also been made with 80-20 
cupro nickel tubes, 

Welding-in of tubes eliminates the possibility of tube 


to steel tube sheets in feedwater heaters, 
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joint failure because of fabricating inaccuracies, tube 
irregularities, nickel oxide deposits from annealing op- 
erations, and excessive tube hardness, Welding-in makes 
possible the use of heavy wall tubes which cannot be 
satisfactorily expanded. 

Your inquiries are invited, 


THE LUMMUS COMPANY, 
sion: Madison New York kA N. Y. 
Atlanta * Boston * Chicago * Rock Island + Cincinnati 
Detroit * Houston * Tucson * Tulsa * Salt Lake City 
Minneapolis * Pittsburgh + Rochester + Albany 
Wayne (Phila.) * Athens 
Buenos Aires * Honolulu * London * Manila + Toronto 
Rome * Lima * San Juan, P. R. * 


Fabricated Piping Division Plant at East Chicago, Ind. 


Heat Exchanger Divi- 


385 Avenue, 


St. Louis * San Francisco * 


Paris ° 


Mexico City 
Steam Surface Condensers * Evaporators * Extraction 
Bleeder Heaters * Steam Jet Air Ejectors * Steam Jet 


Heat Ex- 


changers for Process and Industrial Use * Process 


Refrigeration * Barometric Condensers * 


Condensers * Pipe Line Coolers. 


LUMMUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 365 MADISON AVE., NEW YORK 17, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page 
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VALVES AND FITTINGS 


... SINCE 1842! 


The Amazing Facts About 


WALWORTH 


The 1840's were eventful years. From Washington to 
Baltimore Morse sent his first message: “What hath 
God wrought!” In that decade we found the Antarctic 
Continent, opened the Naval Academy in Annapolis, 
declared war on Mexico, sold the first adhesive postage 
stamps, discovered gold in California. And in 1842 
WALWORTH, now the oldest manufacturer of valves 
and fittings in the United States, set up business in the 
heart of Boston. 

WALWORTH is a bright pattern in the fabric of 
American industry. To engineers in oil and gas, and 
to men in these industries who buy for replacement, 
WALWORTH on valves and fittings is as standard 
as Sterling on silver. 

The amazin range of types, sizes and materials 
in the WALWORTH line never fails to delight men 
who know and must depend on valves and fittings 
in the presence of endless products, pressures, and 
temperatures. The line is so diversified and so ingen- 
ious that many of the machines used to manufacture 
WALWORTH products must be designed and built 
by the Walworth Company. 

To specify WALWORTH is to tap the mother lode 
of knowledge and experience in Valves and Fittings. 


STEEL CORPORATION 
SUPPLY DIVISION — TULSA, OKLAHOMA 


Serving The United States end Conede 
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EAL-ABILITY 


that prevents blowouts 


THE FLEXITALLIC GASKET creates a positive, pressure-tight seal in the 
bonnet joint of the Type 950 Hancock Steel Gate Valve. It is a spiral-wound 
ribbon of stainless steel with asbestos filler and spring-like compressibility 
The gasket can be reused — cannot be flattened as the flanges which retain it 
form an integral compression gauge. Because the gasket rests in a groove in 
the body flange, it cannot blow out even if pressures exceed ten times the 
rating of the valve. 


Only a specially-designed bonnet joint can fully utilize the tremendous sealing 
power of the Flexitallic gasket. And, only Type 950 Hancock Steel Gate Valves 
have Flexitallic gaskets. Advanced engineering proves that an investment in 
quality pays dividends in trouble-free performance. Let your nearby Industrial 
Supply Distributor explain fully. Phone him today. 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Watertown 72, Massachusetts 
in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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cracking efficiency! 


riple A- 


high alumina catalyst 


balanced with HI PV* 


Both high pore volume and high alumina content— 
that’s what AEROCAT TripLe A High Alumina 
Catalyst offers refiners. This combination boosts 
cracking efficiency through 

higher initial activity 

higher thermal and steam stability 

lower stack lesses 

excellent selectivity 


In AEROCAT TriPLe A High Alumina Catalyst, Cyanamid 
has carefully balanced high pore volume with pore 
diameter and specific surface. The result is higher 
activity maintenance than is possible with low 
pore diameter high alumina catalysts. q ( 
AEROCAT TRIPLE A is the product of a 7-year research 
program at Cyanamid. Commercial experience in 24 ? : 
units has yielded precise determinations of its cracking AMERICAN Cyanamid LOM PANY 
efficiency and product distribution in equilibrium 
It’s a proved and tested catalyst! REFINERY CHEMICALS DEPARTMENT 
Your Cyanamid representative will be glad to tell 30 Rockefeller Plaza * New York 20, N.Y 
you what AEROCAT TRIPLE A High Alumina Catalyst 
with HI PV can do for your operation. Call him today. & Conode: North Amertens Cyenentd tinted, Verento end Montreal 


*Trade-mark 
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Walue... 


FIG. 3003 FE—Steel 
Gate Valve For 300 
Pounds W.S.P. 


FIG. 1561—150-Pound 
Steel Swing Check Valve. 


+» +» POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES... 


FIG. 6003 SS (Sectional)— 


Alloy Steel Gate Valve 


For 600 Pounds W.S.P. 


FIG. 1559—150-Pound 
Stee! Lubricated 
Plug Valve. 


You can depend on outstanding performance 
from every valve made by The Wm. Powell 
Company, for Powell Valves have a proven 
record of long life and dependable service. 
And Powell Valves give you better value! 
They're precision made and incorporate many 


The Wm. Powell Company, Cincinnati 


For more date on advertised products, use Readers’ Service Cards, last page. 


quality features—features that can save you 
money and give you lasting flow control. 
Consult your Powell Valve distributor. If 
none is near you, we'll be pleased to tell you 
about our COMPLETE quality line, and help 
solve any flow control problem you may have 


22, ohio ..... 109" year 
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RELIABLE FLUID MIXING in PROCESSING 














December, 1955 


600 Gal 
STARTER 
TANK 


Fermented 
Whey 











vage 
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imaiine tUrTrarion 
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Acidity 
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Albumin 
Sludge 


Eastern’s Mixers are designed to meet 
the needs of today’s chemical and in- 
dustrial processes. Many types are avail- 
able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and construction 
materials. Motors with various voltage 
ratings and enclosures are also furnished. 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are 
available in motor ratings from 1/20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models. 


Series A, extra heavy duty for large 
tanks, are available in side entering units 
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FILTER 
PRESS 





only within a range of 5-30 H.P. with 
standard speeds of 280, 420, and 1150 
R.P.M. 


Series C, for average tank capacities, are 
available in sizes of % to 10 HLP. at 
these standard speeds: 1725 R.P.M. (up 
to 5 H.P.); 1140 R.P.M. (up to 10 HP.); 
420 R.P.M. (up to 7% H.P.); 280 R.P.M. 
(up to 5 H.P.). Available in both hori- 
zontal and vertical models. 


Eastern's Top and Bottom Entering Tur- 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation. 


Models are available in sizes from “% to 
40 H.P. Standard speeds are 56, 68, 84, 
100, 125, 155 R.P.M. 


1 &— "Fs « BE x 


For 3 bulletins 
covering Eastern 
Mixers, request 
Catalog Series 28 


INDUSTRIES, INC. 
Mixer Division 
Regent St., 
Norwalk, Conn. 
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@ Above; R-C Centrifugal Ex 
hausters, in capacities up to 


100,000 cfm 


Upper right; R-C Spiraxial 
Compressors, from 700 cfm 
to 5,000 cfm. 


Right, R-C Rotary Positive 
Blowers, sized from 5 cfm 


to 50,000 cfm 


nc Phur-abili/y PAYS DIVIDENDS 


WHEN MOVING AIR OR GAS 


Where quantity and quality of production de- 
pend upon the reliable, economical performance 
of blowers, exhausters and related equipment, 
look to the values of R-C plur-ability. 


e choice of centrifugal, rotary positive and 
Spiraxial” types, an exclusive advantage of 
Roots-Connersville. 


accurate control of volume and pressure. 


ample choice of capacities, from 5 cfm to 
100,000 cfm. 


high efficiencies and low operating costs. 
¢ low down-time and maintenance expense. 
@ long-time durability, 


All these factors add up to R-C plur-ability. 
They work for you in machines which you buy 
for your own use, or for resale with your equip- 
ment, where handling gas or air at moderate 
pressures is required, Our engineering experi- 
ence and ability are at your service. 


(3) Roors-Connensviite power GB 











You'll find R-C plur-ability 
in all these products 


Centrifugal and Rotary 
Positive Blowers, Gas 
Pumps and Exhausters 
. * . 
Spiraxial® Compressors 
> . > 
Positive Displacement 
Vacuum Pumps 
and Meters 
. . . 
Inert Gas Generators 
. . . 
Whether you use or sell 
equipment using gas or 
aif at moderate pressures, 
check R-C plur-ability. 








A DIVISION OF DRESSER INDUSTRIES, INC 


1255 Crescent Ave., Connersville, indiana. in Canada-629 Adelaide $t. W, Toronto, Ont. 
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The Mail Box... 


About Our Handbook... 


To The Editor: 





I am a new subscriber to Perro- 
LeEUM Reriner and have greatly en- 
joyed the few issues I have already 
received. I recently ran across a 1952 
issue of your Process Handbook edi- 
tion. I would greatly appreciate your 
sending me your latest Process Issue 
as soon as possible as I’m sure it’s the 
finest survey of petroleum processing 
I have ever seen. 


Richard De Veirman 
Technical Service Dept. 
Universal Oil Products Co. 
Des Plains, I'l. 


Editor’s Note: The 1954 Process 
Handbook has been sent. 

Our next issue of the Process Hand- 
book is scheduled for September, 1956 
This December issue offers a Petro- 
chemical Handbook which will com- 
pare favorably with the one, which 
two years ago, won Industrial Mar- 
i for the best single issue 

magazine. Its presen- 


keting’s au 

by an indus! 
tation of pelzvenemical processes 1 
as complete as can be found in peri- 


odical form. 


Fatigue Failure Query 
To The Editor: 

After reading the article, “How 
Corrosion Causes Fatigue Failures” by 
Messrs. Dudley and McKetta of your 
staff, we were struck with the refer- 
ence to ultrasonic inspection caption- 
ing Figure No. 2. Could we have an 
elaboration on this reference to indi- 
cate the manner and purpose to which 
the ultrasonic technique was put in 
this particular application? 

Specifically, we would like to know 
whether ultrasonic vibrations were 
used to directly disclose pitting or was 
it instrumental in removing corrosion 
products with pits showing up in sub- 
sequent visual examination? 

Charles George 

Research Engineer 

W. H. & L. D. Betz 
Philadelphia 


And the Answer 


Transverse or longitudinal cracks in 
small bars can be detected by ultra- 
sonic methods. A pre zoelectric crystal 
is brought into contact with the end 
of the bar and is caused to transmit 
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new controlled volume pump 


Milton Roy Motor-Driven 
Pump with Instrument Air 
Stroke Length Adjustment. 
Control cabinet (front) houses 
components of the stroke- 
adjusting servo system. Re- 
mote capacity control by two 
process variables is possible 
when variable speed motor 
driver is used with pump. 


oh 
BE SURE TO SEE IT : , . . he) 
at the Milton Roy exhibit, Jautomatic Sigel Com lolalelia adjustm@eng, 
25th Ex msition of the vy 
*hemical! Industries,”’ Dec. , , A > ™ : . ” 
5-9, Convention Hall, Phil- by instrument air signal 


adelphia, Booth 313. 


DESIGN FEATURES Here is precision controlled volume Heart of this new motor-driven pump 
aT a 3-15 psi pumping with a plus: automatic ca- is a small, powerful rotary air motor 
Main supply air 80 psi pacity control by standard 3 to 15 psi coupled to the stroke-changing mech- 
Air consumption: instrument air signal. Plunger stroke anism. Air volume boosters in the air 


Motor running full speed .15cfm . io jj ite ; . " , ive itive iti 
Sheter ant Gekeian GSA hen length is infinitely adjustable from motor lines give fast, positive position 


« or H ir- i > > . { . 
Meter sevelutions per inch zero to 100% of maximum by an air ing. An extre mely _ stable feedback 
change of pump stroke. 240 operated servo system that is accurate circuit gives high positioning accuracy 
Air consumption per inch to within 1%. A change in instrument Air consumption, when the system 
change of pump stroke. .2.5 cu.ft : , ‘ : . 2 : Sa 
Suse pedttioning air signal as small as 1/70 psi reposi- is in balance, is low only 0.3 to 
speed 10 sec./in. tions the plunger stroke length setting. 0.4 cfm 
Positioning 
accuracy better than 1% 


Sensitivity 1/70 psi change new bulletin 955 gives full details. 
in instrument Send for your copy today .. . to 

aif signal Milton Roy Company, Manufactur- 

ing Engineers, 1300 E. Mermaid 


Lane, Phila. 18, Pa. miften 


Engineering representatives in the United States, Canada, 
Mexico, Europe, Asia, South America, and Africa. 


CONTROLLED VOLUME PUMPS 
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The Mail Box... 


for several micro seconds and to re- 
ceive for an equal period. The re- 
ceived signal is amplified and observed 
on an oscilloscope. The head contain- 
ing the crystal may be designed so as 
to transmit either parallel or at 45 
degrees to the axis of the bar. 

Ultrasonic cleaning to remove cor- 
rosion products was not employed. 

The purpose of this photograph 
was to illustrate how corrosion fatigue 
cracks can originate from pits. Upon 
rechecking our information, it de- 
velops that an instrument employing 
both sonic vibration and magnetic 
analysis was employed in this particu- 
lar case. 


No Longer An Outcast! 


To The Editor: 

We wish to commend Lewis F. Hatch 
on his comprehensive story on “Acids and 
Anhydrides from Petroleum,, which ap- 
peared in the October issue of PerroLeum 
REFINER 

It is our feeling, however, that one or 
two points covered by Dr. Hatch could 
stand a little clarification or further am- 
plification, 

Oronite Chemical Company has been 
marketing since 1945 phthalic anhydride 
derived by oxidation of orthoxylene. The 
process used is one developed by our re- 
search affiliate, California Research Cor- 

; , : oration, and so far as we know, this op- 
@ In high pressure steam lines... process liquid and gas a is still unique. We are proud a 
piping... hydraulic fluid lines...wherever strong, tough our pioneering position in this development 
pipe joints are needed, Watson Stillman Forged Steel Fit- and are somewhat conc erned by the impli- 
; - ¢ : Pe i ra cation in Dr. Hatch’s article that this 

“ae », tings provide a safety factor against costly piping failures, process is one in general use 
yr They resist pressure, heat, corrosion, shock and vibra- Of even pies concern to us se the 
z4 . ‘ . Cc e ‘ e elerence if ets iene as 
on tion because they're drop-forged of high quality steel to wre nae ag of the pone Pad ae "Per. 
y.. produce a dense, tough, forged-fiber structure that can haps we have been guilty of hiding our 
a ‘ ake i light under a bushel. We and our research 
s  Feally take it. affiliate, both subsidiaries of Standard of 
Extra strength is built into W-S fittings in other ways oreo pave been hang ac a. on 
a , the metaxylene problem tor more than 
7 too...such as the heavy reinforcing bands extending eight seer re. aah tb teen Sede 
well beyond the threads or sockets. and we wish publicly to deny that meta is 
an orphan and to claim parenthood of the 

Protect your high pressure piping system with Watson- unclaimed child, isophthalic acid 

>) Stillman Forged Steel Fittings. Available in carbon, _ Nearing completion now at Standard of 

) stainless and alloy steels, in Screw-End and Socket-Weld- gery go gee ge grin eng | 

ing Types to meet your service requirements, Send today million pounds per year of isophthalic. The 
) for Free Catalogs. product will be marketed under the name 
, “Oronite Isophthalic’’ and will be avail- 
Bulletin A3-50—Forged Stee! Fittings able nationwide before the end of this year 
Bulletin $-1-55~Stainless ond Alloy Fittings _ Our customers have indeed found the 
field of end use utilizations a pregnant 
one. Our product will find its way into 
Bulletin $-3-55—150 Ib. Stainless Fittings surface coatings as a component of new 


‘ 


Bulletin U.1—Forged Steel Unions 


and superior alkyd resins. Also soon on the 


Sold Through Leading Distributors market will be new unsaturated polyester 
resins, based on Oronite Isophthalic, of 


W, impressively superior properties. Other end 
use applications will become apparent as 

- . 
Q our customers bring their derivatives along 


to marketing stages 
R. I. Stirton 


WATSON-STILLMAN FITTINGS DIVISION |... :..scic.°°" oom 


HK H. K. PORTER COMPANY, INC. Editor’s Note: We’re real happy to hear 
' 





that the infant is growing up to be a re- 


‘Sees Roselle, New Jersey | spected member of the dicarboxylic acid 


community! 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM Reriner—V ol. 34; No. 12 

















These are our contributions 
to tomorrows better oil additives 


_ 


The day is not far off when Very Heavy Duty lube oils 

will be needed to provide optimum efficiency in engine 

- oiling systems. Better barium compounds will provide 
& their extra,measures of protection to detergent additives 


To be prepared for this day, we have 


1. Substantially increased our reserves of barytes 
| 2. Doubled our electric-furnace capacity 


3. Developed flake Barium Octahydrate and Barium Penta- 
hydrate advanced forms of soluble barium values. 

4. Initiated bulk shipment of barium alkalis in covered 
hopper cars to serve large additive users. 


5. Pioneered production of dense,| crystalline electric- 
furnace barium oxide. 


6. Piloted an advanced barium-oxide process developed 
by Westvaco engineers. 





When better barium-based additives are needed, still 
better barium compounds will be available from Westvaco 


If you are working with lube oil additives, we would like 
to send you a copy of the new 24-page booklet giving 
complete information an WESTVACO Barium Chemicals. 


AMERICA’S OLDEST AND LARGEST PRODUCER OF 


ry L ~ ry L i s 


tr | ' Westvaco Mineral Products Division 
MC FOOD MACHINERY AND CHEMICAL CORPORATION 
wun General|~ae ° 61 €ast -42nd Street. New York 17 
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SIX DAYS OF DOWNTIME SAVED 


Refinery tower cleaned chemically by Dowell in only eight hours... 
a six-day saving over mechanical methods! 


A refinery operator had to shut down his H,S stripper bubble 
cap tower every two months to remove an oily carbonate 
scale. Each shutdown took seven days, because of the 
mechanical cleaning methods used, and even then the tower 
was not thoroughly cleaned. 

Dowell engineers were asked to tackle the problem. They 
cleaned the tower in just eight hours, using chemical solvents. 
Visual inspection showed the tower to be free of scale with 
all loose deposits washed from the caps and trays. The 
operator of this refinery was so impressed that he adopted a 
regular schedule of Dowell chemical cleaning. 


Dowell chemical cleaning methods are designed to reduce 
costly downtime, because solvents are introduced through 
regular connections, keeping dismantling at a minimum. 
Liquid solvents can go wherever gases or condensates flow 
to clean angles, bends and other irregular surfaces inacces- 
sible to mechanical methods. 
You can help to maintain maximum operating efficiency in 
your plant by arranging for a regular program of Dowell 
chemical cleaning. For full information, call your nearest 
Dowell office, or write Dowell Incorporated, Tulsa 1, 
Oklahoma, Department L-31. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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"56 will be an interesting year to watch. Business trend will inch its way up- 
ward, with a better over-all average than '55, However, consumer demand may 
taper off later im year. 

eo. 


Monotonous history of national deficits may take turn for better, Adminis- 
tration officials expect current $50 million a week spending spree to look better 
on the books as '56° progresses. Result: Balanced budget—or nearly so, Talk of 
reduced federal taxes may then turn to action. 


National debt wil! top $278 billion by end of '55—-more than $7000 for each 
Amrrican family. 
e- 


Two major fuels of the future may soon work together to produce cheaper 
petroleum products. Esso announces it has used atomic energy to refine gasoline 
Crude was successfully exposed to gamma radiation from 13-inch cobalt pipe on 
experimental, small scale basis. Next step: Tests in large pilot plants producing 
100 barrels of oil products daily. If new tests work, tremendous changes in refining 
costs may be in the offing. 

-@o- 


“Statesmen” trying to play political football with automation might well 
take second look. Today’s 65 million jobs dispel fears that automatic machinery 
will boost unemployment. We are now enjoying highest level of instrumentation 
in history—and it has actually increased both jobs and pay. Example: The highly 
instrumented oil industry has 40 percent more employes than after World War II, 
and personal incomes are up one fifth. 


Company mergers were the butt of many alarmed whispers earlier this year 
The whisperers should look at merger history. There were only 400 last year and 


may be even less in °55. This compares with 800 in 1920 and nearly 1300 in 1929 


Purchasers, planners and schedulers for new plant construction had better 
keep the aspirin bottle handy. The steel picture for 56 could cause 60 to 120 day 
lags in material availability. This would be hard on the fellow with firm com- 
mitments. 


AFL-CIO wedding this month will spark all-out membership drive, One of 
four major industrial targets will be 356,000 non-union chemical workers. Two 
hundred thousand already are in the fold. Three remaining targets are workers 
in offices, retail stores and textile mills. 


The move to unify independent oil unions is going full force. Independents met 
in Chicago Dec. 2-3 to strengthen group aims. The plan was to move on later to 
Confederated Unions of America unification meeting 


Congratulations are in order for carriers of flammable liquids. Nearly 15 
billion gallons of gas and oil were transported in 5900 flammable liquid vehicles 
last year—-with only 16 fires in transit. 


Natural gas control issue will be one of hottest items on the docket when 
Congress re-convens in January. Anti-gas mayors’ group is mustering forces for 
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a legislative slugfest. Battle plans include hiring a lawyer to lead lobby fight against 
Harris bill and public relations expert to propogandize the group’s efforts, Pro- 
Harris faction remains confident. They predict Senate approval to decontrol gas 
by greater majority than 11 to 4 vote which took it out of committee last session. 


=@= 


Shortage of junior executives is skidding from bad to worse. One reason is 
rapid expansion and growth of business, Second, inadequate training programs 
for young executives. It is becoming major worry in the front office and among 
stockholders. 


a@= 


Rumors about the death of fast tax write-offs are subsiding fast. The govern- 
ment has brought them to life again for a highly restricted list. Refining industry 
gets the biggest portion—about $100 million. 


on 


Progress of crusade against smog was aired in Los Angeles recently. Report: 
Definite strides have been made in reducing two major smog components—organic 
compounds and visible particles. However, work must be stepped up on third and 
most difficult one of all—oxides of nitrogen. This will mean strict contro] over air- 
borne particles from industrial stacks, hydrocarbon and solvent losses by evapora- 
tion, and hydrocarbon emissions from internal combustion engines. 


-~~ 


Promising market for synthetic rubber may soon make its appearance. Rubber 
paving, designed to eliminate rattle and jolt from railroad crossings, is getting com- 
mercial test at West Salem, Ohio. Rail officials claim rubber crossing reduces mainte- 
nance costs, provides smooth, cushioned surface for motorists. 


Just as promising is development announced by architects at M.LT. They 
have designed a new kind of house with walls, floors, celings and roof molded of 
plastic. Advantage over conventional houses: about 50 percent of cost of present 
home construction is labor on the site. Use of plastic may reduce cost to 15 percent. 


Look for more synthetic glycerine production and less from natural sources 
(soap manufacture by-product and meat packing). Of total U. S. glycerine con- 
sumed (about 275 million pounds a year), nearly 50 percent is synthetic. Dow 
Chemical recently became a synthetic producer and Shell Chemical—the pioneer 
in the field—has announced expansion plans. 


~~ 


Efforts to unionize engineers and other technical employes are gaining momen- 
tum. Latest developments: American Federation of Technical Engineers made mid- 
summer move to enlist technical engineering employes of Texas. Prime target: Men 
in firms with large engineering staffs. CIO’s 160,000-member Oil, Chemical and 
Atomic Workers Union has set up special committee to study possibility of organiz- 
ing professional employes. OCAW feels that within 10 years union membership of 
technical men will be so large employers will be forced to deal with them as a group. 


a@= 


Most of 77 U. S. oil fields opened during October were run-of-the-mill discover- 
ies. Only future development will prove their worth. The five that looked best were: 
Woods Petroleum’s 38-gravity producer in Grant County, Oklahoma, flowing 233 
barrels in six hours; Aurora Gasoline’s Harper County, Kansas, find good for 427 
barrels a day; Sunray Mid-Continent’s pool opener in Irion County, West Texas, 
flowing 324 barrels of 39-gravity oil; Arrowhead Exploration & New Drilling con- 
tributed a 283-barrel, 53-gravity oiler in Morgan County, Colorado; and the Texas 
gulf coast gained a 46-gravity field as Tide Water’s wildcat flowed 231 barrels 
daily. 








Case tractor platforms 


sate-freade "site Multigrip 


Tractor drivers often find it necessary 
to stand while they maneuver. Loss of 
footing in such cases can result in seri- 
ous injury to drivers or damage to 
equipment. To avoid accidents of this 
sort, J. I. Case Co., Racine, Wisc., uses 
USS Multigrip Floor Plate for foot 
platforms on all Case ‘400’ Tractors. 
They know Multigrip’s clean-edged, 
flat-topped risers give sure footing from 
all angles. 

USS Multigrip Floor Plate is your 
safest bet wherever traction and sure 
footing are important. It’s evenly 
spaced, “‘safe-tread” risers are real ac- 
cident stoppers on steps, ramps, plat- 
forms and entire floor areas. Because 
Multigrip is made from tough steel, it 
won’t chip, splinter or crack and can be 
formed for structural use. It is easy to 
clean, and it drains in all directions. 
Multigrip is available in large plates, 
reducing cost of installation. For safe- 
ty’s sake—always specify USS Multi- 
grip Floor Plate. 


Multigrip foot platforms make it safe for the 
driver to stand while driving any Case ‘400’ 
tractor. Multigrip’s evenly spaced, “‘safe-tread” 
risers assure safe footing even when wet or oily. 
Notice how the Multigrip plates have been bent 
to form a lip along the side of the foot platform. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, CHICAGO 
UNITED STATES STEEL EXPORT COMPAnY, BREW YORK 


FLOOR PLATE 
S0lk by heading ditdubutou from coast to coast 
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How much can you save by reducing 


downtime from fouled heated exchangers? 
Du Pont FOA-2 can help you do the job! 


Fouled heat exchangers are one of the 
most common causes of refinery down- 
time and production loss. But now, you 
can easily reduce many heat exchanger 
fouling problems with a small amount of 
Du Pont FOA-2. For example... 


Case history 
A major refinery was processing straight- 
run stock containing about 20% coker 
distillate. The initial product at 230°F. 
was flowing through the shell side of the 
heat exchanger to the pre-heater. The 
product at 655°F. returned to the hot 
receiver through the tubes. 

Fouling on the shell side of the heat 
exchanger was so severe that it forced 
shutdowns every two or three days, 

Du Pont FOA-2 was tried ... added just 
prior to the heat exchangers in concen- 
trations of 20 pounds per 1,000 barrels. 

At last report, the heat exchangers had 


Sales Offices: 


CHICAGO, itt 8 Se. Michigan Ave 
HOUSTON, TEXAS-—705 Bank of Come 
LO5 ANGELES, CAL 6125 Flowe 
NEW YORK, N.Y 4 Ave. « he Amer 
PHILADELPHIA, PA } Penn Center 
IN CANADA, [ f ; 
OTHER COUNRIES: Pet 
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been on stream for over two months 
without a forced shutdown. Before the 
additive was used, it was not unusual to 
get a loss in heat transfer coefficient of as 
much as 10 units per day. After FOA-2 
was added, there has been essentially no 
change in heat transfer coefficient. 


Other uses 

Du Pont FOA-2 can also be used as a sta- 
bilizer and sludge dispersant for diesel and 
heating oils. In some cases, it has demon- 
strated effective corrosion inhibition, too. 
And it can be used in combination with 
Du Pont Metal Deactivator which guards 
against metal contamination. 

Whatever your processing set-up, the 
chances are good that DuPont FOA-2 


can help to reduce substantially your heat 
exchanger cleaning problems. Why not 
talk it over with one of our Petroleum 
Chemicals Division representatives. You 
will find him qualified to recommend the 
dosage and point of addition best suited 
to your individual needs, And you can 
easily get in touch with him at one of 
our sales offices listed below. 


Ol Pi 


846, u, 6, Pat, Ore 
Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Diffusing Responsibility, 


A FEW MONTHS ago, when the President of the 
United States was removed temporarily from the 
functions of the government, there was speculation 
as to whether adequate administration could be ac- 
complished by the President’s assistants. This situation 
caused us to reflect on the organizations within our 
own industry. Are we sufficiently diffusing the re- 
sponsibility and authority of administration within 
our companies? Here, the need is not just for insur- 
ance against the removal of key personnel but to train 
employes to be more productive—to teach them that 
their job is more than the routine accumulation, com- 
putation, and tabulation of data. 


The diffusion of responsibility is not easily achieved 
Che two sides to this problem are based on divergent 
attitudes so that it is necessary to reconcile two 
philosophies. To examine a particular instance where 
it is believed that a greater diffusion of responsibility 
would be helpful, let us consider the reported shortage 
of engineers, First let us consider management’s evalu- 
ation of this particular situation, Then we will try to 
understand the engineer’s appraisal of the same matter 


A shortage in the quality of engineers was reported 
in a recent survey made by the National Science Foun- 
dation, The Foundation’s Scientific Manpower Bulletin 
No. 6 entitled, “Shortage of Scientists and Engineers 
in Industrial Research,” has been quoted many times 
to emphasize a shortage of engineers. However, one 
of the foundation’s main summaries was that half of 
the firms made no point of numerical shortage, These 
firms stated that the expansion of research and devel- 
opment programs are being hindered by the inability 
to find people with the kind and quality of training 
needed, 


Yet a feeling of despair exists among some of the 
engineer employes. They state during their profes- 
sional society meetings and in their articles for business 
papers that they have little time to show their real 
abilities as engineers. They contend that most of thei 
time is taken with routine duties which leave little o1 
no time for making proper use of the data that is 
accumulated and tabulated. They want to express 
themselves as a profession and yet their day-to-day 
duties seem to require that they be only technicians 
Chere appears to be little opportunity to demonstrate 
their ability to solve industrial problems by the 
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a Challenging Problem 


analytical processes they have learned from a formal 
education. 

How can these two analyses of the same situation 
coexist? How can management say that engincers lack 
ability to assume responsibility while the engineers say 
that they are not given the opportunity to demon 
strate their abilities? We believe this arises from the 
natural tendencies of each group. Just as it is difficult 
for top management to let the man of less experience 
and ability make decisions, it is difficult for the engi 
neer to apprec iate the value of a prompt decision as 
opposed to an accurate understanding, It may be that 
the engineers, who work doggedly on and on to ac 
cumulate more and more data before making a recom 
mendation to management, have the same feeling that 
causes responsibility and authority to be concentrated 


in top management fear of failure 


The results of a greater diffusion of responsibility 
may include a few more stumbles, but the over-all 
gain in efficiency should outweigh these disadvan 
tages. Management may unburden itself of the many 
subordinate decisions that are required from day to 
day in order to carry out bask company poli ics The 
decisions may be handled by the employes who are 
familiar with the information required for making 
them. This will give the employe a better understand 
ing of the many factors which must be considered 
in order to resolve ideas, research, and operations 
into tangible assets. He will begin to see that detailed 
work must be justified in the light of the over-all 
goal of a given project. The engineer, who is schooled 
in methods of analytical and abstract thinking, will 
begin to grasp some ol the intangibl aspects of 


management poli Ics 


Communication is the key to a workable solution 
When one goes to a medical doctor for an examina 
tion. they are in effect saying, “Doc, what do you 


think of the situation I’m in?” It is expected that the 
doctor, in the light of his knowledge and experienc: 
will analyze the situation and recommend treatment 
When an engineer is hired by an organization, the 
are saying, “Sir, what do you think of the situation 
here?” Management has the duty to emphasize that 
the employe is expected to widen his experience and 
seek more authority. The efforts that engineers devote 
to acquiring more responsibility will decide whether 
they rise in professional stature or fall into routine 
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MIXER SHUTOFF closes like a 
valve to keep liquid in the tank 
while seal is being changed. No 
need to drain the tank. One man 
con replace seal in o few minutes. 


“? 


"ee ’ : Sy 
COST-CUTTER. D-X Sunray Oil Co. operates 10 of these LIGHTNIN 
Mixers with rotary mechanical seals, at refinery in Duncan, Okla. & 
This unit, one of a pair installed on 80,000-bbi. tank, blends TEL or) 
uniformly into gasoline in about 2 hours. Then the resulting high- 
octane blend is discharged to a products pipe line. Mixer is shown 
with type “P" motor mounting. 


CARTRIDGE SEAL slides off 
shaft. New seal cartridge goes 
in its place. Taper on shoft in- 
sures correct alignment when 


cai 
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recoupling. 


No stuffing box to repack! 


How D-X Sunray Oil Co. slashes mixer upkeep with new, easy-to-replace LIGHTNIN Mechanical Seals 


D-X Sunray Oil's maintenance men 
hardly ever touch this LIGHTNIN Side 
Entering Mixer. 

It never needs repacking. There's 
no stuffing box to fiddle with. And 
there's no leakage. 

In place of a stuffing box, this 
LIGHTNIN has a quickly-removable 
cartridge-type rotary seal, This new 
LIGHTNIN Seal positively stops prod- 
uct leakage. It runs for years without 
attention. 

But if the seal ever needs to be re- 
placed, one man can replace it in a 
few minutes. And he does it without 
draining the tank, without demount- 
ing or dismantling the mixer. 

Does it work? Judge for yourself: 
after trying out two of these Licnt- 
NINS at its refinery in Duncan, Okla., 
Sunray has purchased eight more of 
the same type, for installation on 


new tanks. 


Get solid maintenance savings 


You can cut maintenance cost, and 
stop product drippage around your 
tanks, too—by specifying LIGHTNIN 
Mixers with the new, easy-to-replace 
LIGHTNIN rotary mechanical seal. 
Some users are saving as much as 90% 
of the time and money once spent on 
stuffing box upkeep. 

There are other mechanical rea- 
sons, too, why LIGHTNINs are your 
best equipment buy for the long pull. 
For instance, you can’t ever lose 
alignment of parts in a LIGHTNIN. 
Positive alignment is built in, for 
keeps, with concentric rabbet fits that 
mean smoother running, often for 20 
years and more. 

And LIGHTNINs give you extra 
safety with hollow-quill power trans- 


mission on gear drive Models SE. 
Two separate sets of heavy-duty bear- 
ings—one to carry transmission loads 
only, one to take the brunt of mixer 
shaft loads. A flexible coupling links 
shaft and quill, to protect gearing 
from any sudden shock or strain on 
the shaft. 

You get your choice, too, of seals 
or stuffing boxes to fit the job—with 
or without positive, easy-operating 
tank shutoff device that permits seal 
change or repacking without losing 
a pint of product. 

Your LIGHTNIN Mixer representa- 
tive will be glad to give you the full 
story on how LIGHTNINs for your 
tanks, new or old, can help you avoid 
shutdowns and reduce maintenance 
cost. He’s listed in your copy of The 
Refinery Catalog. Why not give him 
a call today? 
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(J 8-102 Top Entering Mixers 
(turbine and paddle types) 


Get the cost-cutting facts 
MOW ..+ New 8-page Bulletin 
6-11) shows how you get mainte- 
nance-free sealing that really 
slashes fluid mixing cost to a new 
low. Send also for LIGHTNIN Mixer 
catalogs listed here. Free —no obli- 
gation, Just check data you want, 
tear out and mail to us today with 
your name and company address, 


([) 8-108 Portable Mixers (elec- 
tric and air driven) 


“Lightainr 
Mixers 


MIXCO fluid mixing specialists 


(] 8-110 Condensed Catalog 
(complete line) 


() 8-111 UGHTNIN § Rotary 
Mechanical Seals 


(-) 8-103 Top Entering Mixers 
(propeller types) 


(CD) 8-104 Side Entering Mixers 
() 8-107 Mixing Doto Sheet ([] 8-112 Laboratory Mixers 


MIXING EQUIPMENT Co., Inc., 164-n Mt. Read Bivd., Rochester Il, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 10, Ont. 
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Many engineers get into the profession because they 
derive a great deal of satisfaction from understanding 
physical and chemical phenomena. Later, they may 
consider their work consists of routine functions from 
which they derive little benefit or development. It is 
then that they may realize that they have spent too 
much time asking themselves how to do a calculation 
or apply a principle and too little time asking why 
perform the calculation or apply the principle. 


WHAT WOULD BE the ef- 
fect on you, us and the rest of 
the world if all petroleum re- 
search development folded up 
except for a single week each year ? 


A Year-’Round 


Progress Week 


We won’t answer that one, but will ask another: 

Isn’t that just about as sensible as thinking that 
public opinion favorable to the petroleum industry 
can be attained by an annual shot that lasts only 
seven of the calendar’s 365 days? 

A continuing program of petroleum research and 
development has resulted in great things for this civi- 
lization of ours. It has not only produced improved 
gasoline, which perhaps the world knows best, but 
thousands of other refined and synthetic products. A 
list of these, of course, would consume great space, 
but it includes besides gasoline, kerosine, the various 
lubricants and fuel oils, plus everyday products rang- 
ing from plastics and varnishes to perfumes, clothing 
and medicines. 

Surely the petroleum industry renders a real service 
to virtually all peoples of the earth. So this matter 
of favorable public opinion is one of just getting the 
public to realize that here is an highly essential in- 
dustry doing one heck of an efficient job. 

That, of course, is the purpose of Oil Progress 
Week which is held every October. So this squib is 
being indited merely to remind those connected with 
the petroleum industry of something that they surely 
know: the job cannot be accomplished by working at 
it only one day each year, And we should no more 
consider such a program adequate 
than we or the world should think 
that adequate petroleum research can 
be done by devoting only 7 of 365 days 
yearly to the job. No matter how in- 
tensive our concentration to either 
task, the goals could not be attained 
by such a plan. 

Public relations, we are reminded CHRISIMA 
on every hand, is not a one-shot 
proposition. Like petroleum research, 
it must be a constant and continuing 
thing. With the problems which our 
industry faces in Washington during 
the coming year—and, perhaps the 
plural here would be more correct— 
we will need every bit of influence that 
the industry can muster. Favorable 
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public opinion is the best second we could possibly 
line up to sit in our corner. So let's not let down for 
a moment 


THE INDUSTRY'S economic 
position was not helped by the 
high refinery operating levels 
of recent weeks, Refining rates 
were just short of peak volumes, and the result was 
stepped-up output of gasoline and distillate fuel oils 


Gasoline Stocks 


May Be Burden 


Gasoline stocks rose sharply, adding to the threat 
that they may become burdensome by the end of next 
March. Heavy demand caused some improvement in 
the distillate inventories, but they still appear to be on 
the excessive side 


Runs to refinery stills during the first 18 days of 
November averaged more than 7% million barrels 
daily. Highest monthly average during 1955, and con- 
siderably up from September and October levels, Con- 
sequently, production of the major products increased 


Despite the hike, gasoline stocks were the only ones 
to register a gain. A substantial change occurred in the 
relative position of motor fuel stocks with year-ago 
volumes. Inventories totaled 1534 million barrels on 
November 18, which was 6'4 million barrels more than 
was in tanks a year earlier, but this gain occurred in 
the past month for in mid-October gasoline stocks had 
been at the same level as the year before 

These large seasonal additions to the gasoline stock- 
pile will continue through March, and the problem 
is to hold them within reasonable bounds, It is con- 
sidered desirable that next March's motor fuel inven- 
tories be not more than five percent greater than 1955 
volume. That would mean that they should not ex- 
ceed 195 million barrels by the end of the first quarter 
of 1956. That leaves room for a winter build-up of 
about 40 million barrels, which would be only slightly 
greater than the 37 million added in the same period 
of 1954-55 

Despite large refinery production, distillate fuel 
stocks were lowered early in November as cold weather 
in many parts of the nation began to 
make inroads into these supplies. This 
improved the distillate situation, but 
inventories are still far ahead of last 
year’s volumes. These stocks totaled 
14824 milion barrels on November 
18, after reaching an all-time high of 
152 million earlier in the month. Mid- 
October found distillate stocks 15% 
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million barrels higher than year- 


before levels, but the latest inventory 
placed them at only 13/4 million 
over last year, and the recent reduc- 
tion is encouraging. However, more 
large drafts must be made during 
the next 414 months to bring distillate 
down to desirable levels for the start 


of the build-up season 





Recently seven experimental 
fuel additives were tested ina 
fleet of passenger cars under 
severe conditions. Tests showed 
that four of the additives re- 
duced exhaust valve life, where- 
as three actually increased it 
25% to 50%. In another make 
of car, under the same condi- 


tions, not one of the additives 





had any effect on valve life. 


It’s small wonder such a great 


Most durability testing of new additives must be con 
ducted in multicylinder engines. Priority is given to 
operation of these engines in the laboratory rather than 


amount of experimental effort 


£oes into du rability testing. on the road because it is easier to maintain close con- 


trol of test conditions. 


Engine durability testing for new additives 


By R. V. KERLEY 
Ethyl Corporation, Detroit, Mich. 


8 THE TREND to higher compres- 
A sion engines has continued, many 
additives have been developed to 
meet new requirements. Scavengers 
have been designed to increase ex- 
haust valve life, and additives de- 
veloped to inhibit rusting, to increase 
fuel stability, and to prevent carbu- 
retor icing. Other additives have been 
developed to suppress spark plug 
fouling and deposit-induced surface 
ignition. Undoubtedly, new addi- 
tives will be discovered to supple- 
ment or replace 
currently in use. 

Durability testing vital 
Development of any new additive 
requires a great deal of testing before 
the product can be marketed with 
the assurance that it will be bene- 
ficial to all users. From past experi- 
ence it has been found that much of 
the total development effort must be 
spent on the durability aspects of the 
additive. That's because very small 


many of those 


concentrations of different chemicals 
may either improve or drastically re- 
duce engine durability as shown in 
Figure 1. In some cases it has been 


shown that as little as one gallon of 


additive in 50,000 gallons of fuel may 


reduce exhaust valve life to half of 


normal. On the other hand, increased 
amounts of the same additive may 


actually double normal life (Fig. 2 
Of course, a great many factors 
other than valve life must be con 
sidered in establishing the commer 
cial possibilities of fuel additives 
For instance, an additive’s effect on 
engine wear, exhaust valve lash loss, 
combustion-chamber deposits, fuel 
economy, oil economy, the exhaust 


FIG. 1. Effect of seven fuel additives on exhaust valve life 
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FIG. 2. Effect of full additive concentration on valve life with three different 


engines and different operating conditions. 


system and even rear-bumper corro- 
sion from exhaust products. If an ad- 
ditive registers a marked adverse 
effect on any of these important fac- 
tors, it must be eliminated from 
further consideration. 


Durability testing tools 
Tools available for use in durability 
problems are generally put in the 
following order: (1) Chemical labo- 
ratory tests (2) Single-cylinder en- 
gine tests (3) Multicylinder engine 
laboratory tests (4) Fleet tests. 
Chemical laboratory tests. These 
tests will generally supply all the 
needed information concerning the 
effect of additives on fuel storage 
stability, metal corrosion, and de- 
terioration of rubber-like parts. 


Single-cylinder engines. The Ethyl] 
Corporation uses single-cylinder en- 
gines for preliminary testing of addi- 
tives for positive and negative effects 
on valve durability. These engines 
permit close control of test condi- 
tions, require relatively small quan- 
tities of precious experimental mate- 
rials frequently required. However, 
single-cylinder engines never act ex- 
actly like multicylinder engines. So 
the results from single-cylinder en- 
gines are regarded only as indications 
of durability effects until the data 
are substantiated by multicylinder 
engine tests. 


Multicylinder laboratory tests. Most 
of the durability effort must be con- 
ducted in multicylinder engines. 
Therefore, in most laboratories, 
scheduling gives priority to operation 
of these engines in the laboratory 
rather than on the road. There are 
two reasons for this preference: In 
the lab you can maintain closer con- 
trol of engine test conditions and 
since these tests are generally con- 
sidered more reproducible, fewer 
tests are necessary to separate prom- 
ising materials from those giving less 
satisfactory results. 
Fleet tests. Final step in the develop- 
ment of the additive is to test it with 
vehicles on the road. This step is im- 
portant for two reasons. It acts as a 
check on the conditions chosen in the 
laboratory tests and it provides re- 
sults which are much more accepta- 
ble to the purchaser of the product. 
Obviously, no single test or any 
group of tests on a single engine 
should be used to predict the effect 
of additives on engine durability. 
Thousands of hours of dynamometer 
testing and millions of miles of road 
performance in a wide variety of en- 
gines must be conducted before a 
company can be sure its new product 
will benefit the user. And even after 
extensive testing has been done, 
sound judgment based on experience 
and knowledge must be exercised. 








Send for a reprint of our technical paper ent itied 
“Fuel Additives and Engine Durability.’’ It will 
give you the philosophy of durability testing, choice 
of test equipment and actual test schedules used 
Address your request to Pox 14, Ethyl Corporation, 


100 Park Ave., New York, N. Y. No charge 








December, 1955 


PETROLEUM REFINER 


HOW 
Ethyl Research 


can help you 


For more than 25 years Ethyl 
Corporation has been doing liai- 
son work between the automo- 
tive industry and the petroleum 
industry. With the trend to 
higher output engines, require- 
ments for fuels and lubricants 
have made this work even more 
important. 


As always, our Technical 


| Representatives, backed up by 


the extensive facilities of the 


| Ethy! Laboratories, are glad to 


share their knowledge with your 
technical people. 

We can help you devise eval- 
uation techniques for fuels, lu- 
bricants or additives in research 
programs on engine durability 
and deposit effects . . . whether 
you are interested in single-cyl- 
inder engines, multicylinder en- 
gines or vehicles in the field. 

Your Ethyl! Representative 
will be happy to arrange an ap- 
pointment for you with one of 
our Laboratory Technical Rep- 


resentatives. 


ETHYL CORPORATION 
New York 17, N.¥ 


Research Laboratories: 
1600 W. Eight Mile Road, Ferndale 20, Mich 


2600 Cajon Road, San Bernardino, Calif 


For more dota on advertised products, use Readers’ Service Cards, last page 





Should H-bombs strike these four 
areas, almost half of our 





petroleum processing industry 





would be destroyed. 
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How Vulnerable Are We? 





Dispersal may be the answer to oversaturation 
of U, S. industry in certain areas. 


Neil P. Hurley, S$. J., 
Fordham University, New York City 


FOUR H-BOMBS could wipe out 
almost half of all U. 
processing plants within a few 
seconds, 


S. petroleum 


The four key target 
Houston-Beaumont, Los Angeles, 
Philadelphia and San Francisco, If 
these cities were successfully attacked 


with H-bombs more than 40 percent 


areas are 


of the nation’s refining capacity would 
be disrupted, Forty-six percent of the 
petroleum chemical plants would be 
inactivated 

Disturbing? Yes, because the petro- 
leum processing industry's role is vital 
to the and 
economies. In only 10 years petro- 
chemicals will account for more than 
50 percent of total U. 8S. chemical 
production. And chemical produc- 


nation’s civilian defense 


100 


tion feeds all 72 basic industries as 
classified by the Department of Com- 
merce. 
In our present economy regions, 
states, industries and productive facil- 
ities are intimately related in a web 
of mutual dependence. And _ petro- 
leum processing companies represent 
a vital link in the logistical and sup- 
ply chain of the U. § 


program 


mobilization 
Therefore, it is imperative 
that crucial industries reflect on the 
defense posture of their component 
processes and plants 

We live in the H-bomb era with a 
designing enemy that is rapidly 
strengthening its capabilities to de- 
liver a surprise multi-target nuclear 
attack on America’s key urban and 
industrial 


centers, Experts, such as 


PETROLEUM 


General Hoyt Vandenberg, 
the present kill-ratio of enemy planes 


estimate 


at about 30 percent, leaving a sizable 
percentage of attack bombers and 
guided missles to penetrate the 
United States. Suppose 60 percent of 
fleet of 500 
reached American targets, how much 


a Russian ai bombers 


of a “sitting duck” would the petro- 


leum processing industry represent? 
What would be the scope of nuclear 


damage on its productive capacity? 


Vulnerability Factors—The 
atomic vulnerability of the petroleum 
and indeed of 


processing industry, 


any large-scale industry, may be 
viewed from three aspects: 

1. Geographical concentration of 
its plants and productive facilities. 

2. Product concentration at one or 
more stages of processing so that for 
lack of a component item later stages 
would be disrupted production-wise 

a 


3. Functional interdependence 


among industries which if struck by 
nuclear weapons would produce ad- 
verse repercussions on affiliate com- 


panies and proc esscs 


Geographic Concentration—It is 
an acknowledged fact that petroleum 
processing facilities, especially refin- 
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Here's an example... 


The Houston area contains 
5.201 percent of the total 
employment in the U. S. for 
the processing of petroleum 
products. This region is not 
considered a target zone for 
tax amortization purposes in 
the dispersal program. 


ing plants and petrochemical estab- 
lishments, are concentrated in a few 
Table 


1). Closer examination discloses that 


areas within coastal states (see 


the areas of high density are four. 





TABLE 1 

| Refineries 
Percent of 
I- - U.S. Total 
| Percent | Capacity 


Petrochemical 
| Plants 


CITY ~ Ne. 





Houston, Texas 14 
(Houston-Beaumont area) (34) 
on Angeles, Caiif 4 
Philadelphia, Pa 


n Francisco, Calif 





The maps shown here reveal the 
geographic concentration which is to 
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FIGURE 1 


be found in petrochemicals and pe- 
troleum refining. Figure 2 shows that 
petrochemical facilities are centered 
in the Texas Gulf Coast area and the 
Southern California seacoast. This 
corresponds with the geography of 
petroleum refining as Figure 3 clearly 
The 


listed in Table 1 are all seaboard lo- 


shows. four concentrated areas 
cations, amenable to attack from sea 
as well as by air. 

Particularly appealing as a target 
Texas West Gulf Coast area, 
consisting of a belt of land extending 
inland 100 miles along the Gulf Coast 
from the 


line to 


is the 


Texas-Louisiana boundary 


srownsville, Texas. This area 


contains refining capacity of more 
than 1,990,000 barrels daily, repre 
senting 85.4 percent of the total 
Texas capacity, and 23.4 percent of 
the nation’s total capacity. Combined 
in oil refining and chem- 
ical plants in the Gulf Coast belt is 
between $2.5 billion and $3 billion of 


which approximately one-half is 


investment 


within a radius of 60 miles from 


Houston. The Houston-Beaumont 


axis alone contains an estimated 50 
percent of the organic petrochemical 


capacity of the U. S.. 
20 percent of the 


as well as overt 
refining capacity 
entire Texas West 


Gulf Coast has 17 percent of the na- 


in the nation. The 


10] 








FIGURE 2—Concentration of petroleum processing plants by states, 
excluding carbon black and sulfur. 


tion’s known natural petroleum re- 
serves and 25 percent of the known 
natural gas reserves. Moreover this 
entire region serves to provide deep- 
water ports for foreign and coastal 
shipping, and is a barge terminal for 
coastwise traffic and water transpor- 
tation. Geography-wise it is fairly 
obvious that petroleum processing fa- 
cilities in America have high target- 
rich values, 

Product Concentration—-In addi- 
tion to being highly nucleated, petro- 


+ Less Thon 7 Of 1% 


——~ Border Of Monufacturing Region 


chemical plants, oil production facil- 
ities and refineries are perhaps the 
most vulnerable of all manufacturing 
processes in the matter of blast and 
explosion damage. Construction for 
petroleum processes has little, if any, 
protection or shelter. ‘I hese possibil- 
ities bear serious consideration in this 
regard: 


® Principal installations such as 
cracking coils, distillation units 
and alkylation plants would be 
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NEIL P. HURLEY, S. J., has 
been a student for the priest- 
hood in the 
Jesuit order 
since Septem- 


ber, 1947. He 


has a degree 


in accounting 

and an M.A. 

in political 

science from 

Fordham Uni- 

versity. He 

will receive 

his Ph.D. in February, 1956 
Rev. Hurley's background in- 

cludes work with an advertising 

firm that distributes phone 

books, a top flight accounting 

firm on Wall Street, and the 

position he resumed this fall, 

teaching economics at Fordham 

He first came into contact with 

the petroleum processing indus- 

try when he became interested 

in the Government's tax amorti- 


zation plan for industrial mobili- 
zation... he wanted to find out 
if this plan was actually effec- 
tive in practice. 

At first he planned to study 
only the automobile industry to 
determine whether the fast write- 
off incentive was having effect 
in scattering new defense facil- 
ities. ‘To make his study more 
complete, he decided to include 
the chemical and petroleum 
processing industries, and the 
iron and stee] makers 

During the 15 months it took 
Rev. Hurley to complete his sur- 
vey, he contacted many top in- 
dustry leaders to get their views 
on the feasibility of dispersal 
He also went to Washineton to 
talk to people in ODM, the 
Commerce Department’s Busi- 
Ad- 
ministration, Industrial War 
College, Federal Civil Defens« 
Administration and Department 
of Defense 


ness and Defense Services 
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FIGURE 3—Concentration of petroleum refining facilities by states 


exposed to heavy and concen- 
trated damage from nuclear at- 
tack. 

®Key units, such as distillation 
and extraction towers, are highly 
susceptible to blast damage. 


® Blast, radiation, thermal diffu- 
sion and radioactive fall-out are 
definite hazards to tanks storing 
inflammable materials, to sens! 
tive instrumentation controls and 
feedback mechanisms, and to 
pipeline facilities leading to and 


from the processing plant 


Due to its inescapable orientation 
to the subterranean deposits of crude 
oil, gas and natural gas, and becaus« 
of the fragile and exposed nature of 
its facilities, the petroleum processing 
plant is less immune to nuclear at- 
tack than any other American oper 
ation 


Functional Interdependence 
Apart from the direct damage in 
flicted by an H-bomb attack, the pr 
troleum processing industries could 
easily be paralyzed by indirection 
For example damage to any of the 
pipe line centers would seriously af 
fect refineries and petrochemical 
plants which were dependent upon 
them. It so happens that the key pe 
troleum pipe line terminals are also 
large urban centers such as Chicago, 
Los Angeles, San Francisco, Toledo 
Kansas City and St Disastrous 


effects 


Louis 
most likely 
H-bomb 


areas 


would flow from 


an accurate these 
other chief 
Port Arthur, 
Houston and Corpus Christi, Texas 


Wood River, Ill., Lima, Ohio; Patoki 


see How Vulnerable 
Continued on Page 232 


run on 
metropolitan and 


pipe line terminals as 
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monoethanolamine | r sweetening 


lanes natural and 
diethanolamine ( refinery gas 


diethylene glycol for dehydrating 
triethylene glycol natural gas 


These high-quality chemicals are available for 
immediate delivery in tank cars, tank wagons or 
55-gallon drums. They're produced at Port Neches, 
Texas, and shipped from convenient distribution 
points at Port Neches, Houston, Chicago, Los 
Angeles and Tenafly, New Jersey. 

On gas scrubbing questions, consult our 
experienced technical service staff. For prompt 
service, call your nearest Jefferson representative. 
Jefferson Chemical Company, Inc., 

Box 303, Houston 1, Texas. 


Essential Chemicals from Hydrocarbon Sources 
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Automatic Temperature Control 


AS SIMPLE AS A-B-C! 


x what could be simpler! Cost? Mighty low! For example, the 4%” size 
Just take another look at that rough sketch. is yours for about $100. It’s good economy to 
That's all there is to it. A simple thermostat — a specify AUTOMATIC temperature control for ALL 


length of tubing — a valve. That's all! control jobs, not just the big ones. 


That's the trouble-free design of the Sarco SELF SARCO COMPANY, INC. 


POWERED temperature control. And each year, poorer ee ee en ~y 


thousands give accurate service in all industries Sarco Company, Inc., Empire State Bldg., New York 1, N. Y. 


...for firms such as Colgate-Palmolive Company, Please send information on your simple, 
Sinclair Refining Company, Swift & Company inexpensive temperature controllers 


an Self-powered type for use on 
These temperature controls are simple, inex- , ' 


pensive, dependable, effective. No highfalutin 

gadgets that take a technician to read and a spe- Electric indicating type for use on 
cialist to fix! Self-contained--no exposed mecha 

nism. Packless. No outside power connections Name 


Can be installed by any pipe-fitter Firm 


And you'll find these temperature controls won- Address 
derful for about 85‘% of your jobs...all but those 


few specials that call for elaborate, costly control. 


For more data on advertised products, use Readers’ Service Cards, last page 
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THIS THIRD ANNUAL PETROCHEMICAL ISSUE marks anothe: 
banner edition in the REFINER’s coverage of petrochemicals. This edition 
is unique in its presentation of the most complete handbook to petrochemu al 
processes available today and replaces the handbook edition of 1955, Going 
beyond processing, this edition also presents outstanding articles on petro 
chemical production tomorrow, raw materials today and the boom in syn 
thetic rubber 

The petrochemical industry has leaped from one producer of 75 tons in 
1925 to more than 100 producers in 1955 who produce in excess of 28 billion 
pounds. Plastic: have grown from nothing to an estimated 3 billion pounds in 
just a few short years. Synthetic fibers now account for 25 percent of the tex 
tiles consumed and they require petro hemicals In CXCCSS ol ] ) billion pounds 
pel yeal 

Che current production of petrochemicals makes use of only about | percent 


of the total petroleum production but this is expected to rise to 2 


percent by 
1975. The incentive: conversion of petrole um into petroc hemicals increases its 
value approximately 12 times while conversion into fuel increases its value only 
2'% times 

Most manufacturers are looking at their raw material source rather closely 
as this year ends. There is still not much trend to want to change raw materi 
als. Those that are using natural gas will continue even though prices do rise 
a little; those using LPG are in the best position because of increased suppl 
and the somewhat softening of price; those using refinery off-gas are making 
plans to expand their production using more of the same; and heavy fuel or 
residual fuel oils are getting quite a play by those manufacturers planning 
new plants in locations apart from present operations 

Petrochemical intermediates and hydrocarbon polymers look like the boom 
children for the coming year, Synthetic rubber holds promise of considerabl 
activity during 1956. The article on production (Page 110) points out these 
interesting facts. Not all petrochemicals will have the same growth pattern 
during the coming year and some of them will either be stagnant or show 
some decline in production. These can be explained by start up difficulty with 
new plants; if intermediates, the lack of demand for them in the next manu 
facturing step; end use market changes; and some of the newer substitut 
have actually proved better than presently available materials. None of thes 
reasons are cause for distress as the petrochemical industry has always based 
its programs on research and what can be invented once can always be 
modified and new uses found for most any petrochemical. One thing that 
stimulates the industry to a ereat extent is the competition between variou 
products for the same end use. We are all looking for a good vear in 1956 

The major basic petrochemical is still ethylene. The 1955 production of thi 
petrochemical was in excess of 2 billion pounds. Major use is ethyl alcohol 
manufacture but increased production of polyethylene should soon require 
the major proportion. 


Propylene 18 produced in excess of 1.5 billion pounds per ear and is usec 





primarily in the production of isopropyl alcohol. Syn- 
thetic glycerine claims a large share of this valuable 
intermediate as well as phenol and acetone by way of 
the propylene tetramer-cumene route. 

Butylenes were produced in excess of 2.2 billion pounds 
and this is due increase in 1956 with the synthetic rubber 
expansion that is coming. Further the use of butadiene 
as a chemical intermediate is increasing and this should 
cause further expansion in the production of this basic 
petrochemical. 

Of the aromatics that go into petrochemicals benzene 
still holds first place. The 1955 production was more 
than 0.7 billion pounds, This was consumed in the further 
manufacture of petrochemicals and in some direct end 
uses. Other aromatics are consumed in the synthetic 
fiber industry and with the trend toward more man-made 
non-cellulosic fibers this trend should require added 
production facilities for specific aromatic petrochemicals. 

The newest entrant into the field of basic petrochemi- 
cals is acetylene from natural gas. Acetylene production 
that finds its way into chemicals was in excess of 2 billion 
pounds in 1955, Of this production about 900 million 
pounds found its way into petrochemicals. The interest- 
ing fact here is that about 12 percent of this acetylene 
was manufactured from natural gas. The consumption 
of acetylene petrochemicals is increasing and because 
of the diversification of industry we look for more natural 
gas-acetylene plants in the coming year. 


AMMONIA: In spite of the thinking last year that 
ammonia had just about reached its peak, there has been 
an increase in production capacity of over 500,000 tons 
during 1955, Already announced for completion during 
1956 is additional capacity in excess of 1000 tons per day 
Almost weekly a new plant is announced, The 1955 
production capacity was more than 4 million tons pet 
day and was distributed evenly throughout the year. 
Since synthetic ammonia (about 85 percent of all am- 
monia produced is synthetic) is still of prime interest we 
have shown three different processes in the Handbook 


CARBON BLACK: With the sale of the synthetic rubber 
plants and the butadiene plants by the government to 
private industry there is a sudden boom in the rubber 
business. The increase of rubber formulating and the 
consumption of carbon black are tied closely together 
The actual breakdown shows that the rubber industry 
used 93 percent of the carbon black produced; paints 
have dropped to third (displaced by inks which consume 
} to 5 percent). Channel or gas blacks are still getting 
their share of this business but with the advent of the 
practical processes for production of furnace blacks of 
the high reinforcing type, furnace blacks and oil blacks 
are gradually taking over a larger and larger share of 
this market. It is estimated that by 1975 oil blacks will 
have captured all but 15 percent of the market. Two 
outstanding processes for the production of these furnace 
blacks are shown on Pages 137 and 138 


ETHANOLAMINES: We have shown the process for the 
manufacture of ethanolamines for the first time in this 
issue (Page 144). These important petrochemicals are 


scheduled to break into the 100 million pound per year 


class in 1956, The ethanolamines have had their ups and 
downs in the past but seem to be lined out now for some 


106 


steady moderate expansion. The original commercially 
produced amine was the tri-ethanolamine but it has 
slipped from the top position and has been replaced by 
the mono- and di-ethanolamines. The estimated produc- 
tion capacity by 1958 is 125 million pounds per year 
The increased consumption of these ethanolamines is 
caused by increased detergent requirements as well as the 
increased consumption for carbon dioxide removal from 
ammonia synthesis gas streams (approximately 10 per- 
cent of the current production of ethanolamines is used 
in this service) along with the continued treatment of 
natural gas and refinery off-gas scrubbing. See Page 144 
for the process which is versatile enough to make these 
three amines in any desired proportion 


GLYCEROL: Glycerine consumption in the U. S. is about 
275 million pounds per year at the present time. The 
consumption of glycerine has been increasing at a mod 
erate rate for quite some time while the production of 
natural glycerine has declined due to the advent of the 
synthetic detergents. Of the total consumption of glycer- 
ine in the U. S, about 50 percent or 125 million pounds is 
produced synthetically. The remainder of the consump- 
tion is about equally split between naturally produced 
glycerine and imported crude and finished glycerine. The 
first commercially produced synthetic glycerine was 
made via the epichlorohydrin route (see Page 158). This 
year Dow Chemical Company came into the field using 
this process. The newest type of process uses hydrogen 
peroxide and acrolein (Page 160 


HYDROCARBON POLYMERS: Polyethylene is the most 
talked about of all the hydrocarbon polymers. For the 
first time the reader can compare the three processes by 
turning to Page 179. While polyethylene monopolizes 
conversation, the major production of polymers is in the 
vinyls, phenolics and styrene. In 1955 the production of 

Vinyls—1250 
pounds; Alkyd 
Phenolics—500 million 
60 million pounds. Polyethy! 
ene production for 1955 will probably make a new high 


these plastics was in the following orde1 
million pounds; Styrenes—-750 million 
resins——-660 


million pounds; 


pounds; Polyester resins 


of about 382 million pounds. The acrylics, epoxies, and 


nylons will amount to about 100 million pounds in 1955 
This will make the total fields 
plastics and polymers 


petrochemical—derived 


exceed 3 billion pounds 


SEPARATION PROCESSES: One of the major processin; 
problems facing the petrochemical industry is the sepa 
ration of products, In this Handbook you will find eleven 
different methods most commonly used for separation of 
various reaction products. The separation processes ar 
grouped together at the end of the process section 

Another feature that the reader will appreciate about 
this handbook is the simplific ation of the indexes. We 
have listed all petrochemicals alphabetically. In addition 
all of the important intermediates have been listed in the 
index. This will enable the reader to use the handbool 
for a ready reference for most widely known petrochemi 
cals and intermediates 
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RETURNS ARE in for ’54—and reasonable estimates 
can be made for °55. The conclusion—-petrochemical 
growth has continued at a good pace, and should con- 
tinue on the same healthy trend. 

During 1954, when total synthetic organic chemical 
production barely managed to advance over the levels 
achieved in 1953 (61,507 vs. 60,759 million pounds), 
petrochemical hydrocarbon intermediates production in- 
creased by 20 percent—from 11,147 to 13,446 million 
pounds.* This comparison keynotes the continuing ad- 
vance of petrochemical sources of chemicals, which are 
accounting for a greater proportion of end-products each 
year. 

The advance is not universal, however, and a few tem- 
porary setbacks have been noted in the past year. Acry- 
lonitrile consumption, for example, fell far short of earlier 
estimates as troubles were encountered in starting up new 





TABLE 1 
Price Trends of Major Petrochemicals (1) 
(c/#t, except where noted) 





3rd 3rd 
Quarter, Quarter, 
| 1954 | 1965 
STABLE 
Acetaldehyde..............+.. 10 10 
BIRONOTNR 6 cc cedsccssccccvece 4%, 4%, 
SE 5 dk db cree sdenercede-s 11 11 
Ethanol (per galion)......... 40 40 
Isopropanol (per gallon)..... 39 39 
Toluene (per gallion)......... 34 34 
Vinyl Acetate................ 1614 1614 
Xylene (per gallon).......... 34 34 
INCREASES | 
BurtaPlene....ccccsccscccccce 124% | 15 
Carbon Tetrachloride........ 8% OC 9 
Ethylene Oxide.............. 15 1318 
Ethylene Glycol............. 13 13) 
Methanol (per gallon)........| 27 _ 
PEL ciektnhacdbhhcobvsotee | 16 | 17 
DECREASES 
Acetic Acid.........+.-..e00 10 9 
Acetic Anhydride............ 14% 14 
DI ccdpapecectesccecess 8 7 
PURI oncdccccccccsecs 31 27 
Benzene (per gallon)......... 42 | 
Dsevisélieseocsdabsoces 21 18 
Vinyl Chioride............... 13% 10% 





PETROLEUM REFINER—1 ol 


34, 











facilities, and markets failed to expand rapidly——probably 
due in part to uncertainties of supply. These setbacks 
were being overcome in the latter half of 1955, Antici- 
pated over-production of some items such as ammonia 
and polyethylene has not been serious because of the 
continued growth of markets and some delays in startup 
and attainment of rated production in new facilities. 

A satisfactory indication of the generally parallel growth 
of production and markets is the stability of prices for 
most petrochemical items (Table 1). In a few instances, 
however, such as acrylonitrile, benzene and vinyl! chloride, 
major price reductions occurred when large production 
facilities came on-stream or reached full capacity in 
1955. Such adjustments are only natural, and are to be 
anticipated as a means of creating enlarged or new de- 
mands for lower cost products. 

Some price increases have been noted, a few of which 
were readjustments from abnormally low levels (metha- 
nol, ethylene oxide, ethylene glycol), while others were 
probably due to temporary short supplies (butadiene, 
carbon tetrachloride) . 


In addition to the fact that surplus petrochemical pro- 
duction capacity has been installed and put into opera- 
tion in 1955, competitive sources of production have also 
been expanded. For instance, although new facilities of 
American Cyanamid and Monsanto for petrochemical 
production of acetylene increased their output in 1955, 
major expansion was announced by Air Reduction and 
Linde for production of acetylene from calcium carbide. 
Practically all recently announced installations for acety- 
lene derivatives will be based on pipe line acetylene sup- 
plied by these carbide producers. This is an example 
pointing up the warning that we must not lose sight of 
competitive sources because of the glamour of “petro- 
chemicals.” 

With data now in hand for the year 1954, and the cur- 
rent year far enough along so that we can make reason- 
able estimates of production, an assessment can be made 
of the balance between supply and demand for petrochem- 
icals in the near future. Reported and estimated figures 
are given in Table 2 for major petrochemicals. This table 
includes all production from non-petrochemical sources 
as well, and indicates, where data is available, the per- 





TABLE 2 


Total Production for Major Chemicals Obtained from Petrochemical and Non-Petrochemical Sources 
(Millions of Pounds) 


1953 
Total 


| Amount | Percent) Amount 


PRODUCTION 


CURRENT ESTIMATES 
1955 | 1956 | 1956 


| 


Percent, Production | Production 


1954 


* . 


Total | 
Capacity 





HYDROCARBON INTERMEDIATES 

Aliphatic 
Ethylene 
Propylene and Mixtures 
Butylenes and Mixtures 
Butadiene 
Acetylene 

Aromatic 


2136 
1223 
1441 
1162 

480 


1900 
1100 
900 


Styrene 798 


HYDROCARBON POLYMERS 
Polyethylene 
Synthetic Rubber 


PHENOL 


135 
1958 


382 


ALIPHATIC CHEMICALS 
Formaldehyde (100%) 
Acetaldehyde 
Methanol 


Iso-propanol 


Ethylene Oxide 
Ethylene Glycol 
Acrylonitrile 
Acetic Acid 
Acetic Anhydride 


Carbon Tetrachloride 
Ethyl Chloride 
Ethylene Dichloride 
Trichloroethylene 
Perchloroethylene 
Vinyl Chloride 

Vinyl! Acetate 


* Percent Petrochemical Production. 


99 + 
100 


| 
99+ | 


2345? 
100 


24 
75 
83 
50 


100 
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Oxygenated hydrocarbons tomorrow: Extensive pilot plant work was 
done before Stanolind reconstructed this Brownsville, Texas petrochem- 
ical plant 

















cent of production from petrochemical sources 


HYDROCARBON INTERMEDIATES 

Ethylene — This basic intermediate has retained its lead 
as the major raw material for organic chemical produc- 
tion. The increase in production reported for 1954 over 
1953 has been followed by a further estimated rise in 
1955. This growth is expected to continue at a more 
moderate pace through 1956, when an output of 2800 
million pounds will be required from facilities having an 
estimated capacity of 3200 million pounds. This leaves 
a reasonable margin of capacity over demand in the im- 
mediate future. 

For the long run, however, continued increase in ethy]- 
ene requirements is anticipated. It has been reported 
that Gulf is considering a second expansion of their pipe 
line ethylene system in Texas, and that refineries in th 
New Jersey area are seriously planning for ethylene pro- 
duction in this highly-concentrated market area. Phillips 
will be installing ethylene facilities in connection with 
projected polyethylene production. These programs will 
not affect supply or demand in 1956, but promise further 
growth in °57. 


Propylene Despite a decrease in production in 1954 
major growth is estimated for °55 and ’56. A comfortable 
but not excessive margin of production capacity will still 
exist in 1956. No major plans have been announced for 
expansion of propylene production facilities 


Butylenes 


"54, and requirements are estimated to have increased at a 


A large jump in production occurred in 


more moderate pace in °55 and should do the same in °56 
sut-——the statistics should be approached with caution, as 
the Tariff Commission data included mixtures of butylenes 
and saturated hydrocarbons—which mixtures may vary 
from year to year. Nevertheless, it is anticipated that pro- 
duction facilities will be strained in 1956, and several ex- 
pansion programs have been reported. These will not 
affect the situation in °56, however, and a temporary 
tight supply situation may develop. 


Butadiene—A sudden drop in production during 1954 
may be attributed primarily to inventory adjustments and 
limited production in government-owned facilities, With 
sale of these facilities to private industry completed in 
1955, production has proceeded at a more steady pace 
and production should regain the levels reached in °55 
Further growth estimated for 1956 to 1400 million 
pounds per year will strain existing facilities, Here again, 
expansion plans have been indicated, notably by Copoly- 
mer Corporation, Petroleum Chemicals, Phillips and 
Goodrich-Gulf. This new capacity will come on stream 
late in °56 or early in °57, and so cannot be calculated as 
available supply for 1956 


Acetylene——Here is a dark spot in an otherwise bright 
area of growth. In view of the optimistic predictions of 
rapid growth of low-cost petrochemical acetylene mad 
about three years ago, progress has been disappointing 
Operation of the two new facilities of Monsanto and 
American Cyanamid were delayed, and capacity pro- 
duction has been limited by a slow rate of development of 
the end products, such as acrylonitrile. 

An actual decrease in acetylene production has been 
reported for 1954 as compared with 1953. This lost 
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Butadiene tomorrow: Petro-Tex Chemical Corporation's 90,000-ton per year plant will be expanded 50 percent by addition of 45,000 tons per 
year of butadiene from butane 


ground should be made up in 1955, with further growth 
at a moderate pace estimated for 1956 to a level of 650 


million pounds per year 


Available capacity of 900 mil 
lion pounds per year, which includes new, efficient acety- 
lene-from-carbide plants will far exceed demand, Acety- 
lene prices will probably come down a little to encourage 
consumer plants to tie on to pipe-line facilities 


Benzene—Production in 1954 held close to the level 
achieved in 1953 of 1900 million pounds. This is esti- 
mated to increase to 2100 million pounds in 55 and then 
to 2200 million pounds in °56. Production capacity of 
2600 million pounds is ample to take care of these re- 
quirements, It is notable that the petrochemical share of 
benzene production increased from 24 to 36 percent in 
1954, and this proportion should increase again in °55 
when new petrochemical facilities reach full production 
increased 


Toluene—— Toluene 


1954, another moderate rise is estimated for 1955. This 


production slightly in 
level of 1200 million pounds should hold through 1956 
Estimated plant capacity of 1500 million pounds, most 
of which is petrochemical, leaves a fair margin over re 


quirements 


Xylenes 
1954, to 800 million pounds, 96 percent of which was 


After an appreciable drop in production in 
petrochemical, 1955 production is estimated to jump to 
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1000 million pounds with further increase in 1956 to an 
estimated 1200 million pounds, Anticipated growth of this 
important intermediate should require expansion of fa 


cilities in 1956 or 1957 


Styrene—This material also wa 


in 1954 to 703 million pounds, 1955 requirements should 


reduced in output 


increase production to 800 million pounds recovering 


lost ground. Further increase is anticipated for '56 to 900 
million pounds, This still leaves an appreciable surplu 
margin of production capacity estimated at 1050 million 


pounds 


HYDROCARBON POLYMERS 
Polyethylene 


dustry has kept up with estimated predictions 


This prodigy of the petrochemi al in 
produ 
tion having increased more than 50 percent in 1954 to a 
level of 210 million pounds. With new producers coming 
onstream in a. and pushing market de velopment esti 
mated production should rise about 50 percent again 
to a level of 320 million pound ‘J his rate of grow th WiaAYy 


decrease slightly in 1956 to vield a production of 450 


Petrochemicals 
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million pounds, against a projected capacity of 600 mil- 
lion pounds, This latter figure does not include newly 
announced installations by Phillips and Grace for low- 
pressure polyethylene, which cannot come onstream before 
the end of '56 or early '57. New types of polyethylene 
yielded by low-pressure processes tnay open up new 
markets, but producers have a problem in developing the 
markets to absorb the rapidly increasing output. There 
have already been indications of price reductions, with 
some polyethylene resins quoted as low as 35 cents per 
pound, Nevertheless, several companies have announced 
investigation of low-pressure polyethylene processes, and 
additional construction of facilities is anticipated after 


1956.° 
Synthetic Rubber—As indicated above for butadiene, 


the uncertain situation with respect to government-owned 
facilities, coupled with inventory adjustments, resulted in 
a major decrease in production to 1435 million pounds 
in 1954, With sale of these facilities to private industry 
completed in 1955, production is estimated to increase to 
1600 million pounds. With product improvements, syn- 
thetic rubber will continue to take an increasing share 
of the rubber market, An output of 1800 million pounds 
is estimated for 1956. Although production facilities will 
still provide some surplus capacity at the end of °56, 
further growth is foreseen, and plans have been an- 
nounced by Firestone, Goodyear, and other purchasers 
of government plants to expand these facilities in 1956 


and 1957," 
PHENOL 


Output of phenol increased to 418 million pounds in 
1954, of which approximately 50 percent was of petro- 
chemical origin. Growth of plastics production in 1955, 
the major consumer of phenol, should require an increase 
in production to 460 million pounds, A further moderate 
increase to 480 million pounds is estimated for 1956, 
against a capacity of 600 million pounds. 


AMMONIA 

Despite many pessimistic predictions that markets 
could not keep up with rapidly expanding capacity, am- 
monia has continued as the largest volume growth petro- 
chemical, An increase of about 13 percent resulted in 
1954 production of 5440 million pounds. With new dis- 
tribution and storage facilities in operation, 1955 pro- 
duction is estimated at 6100 million pounds, and should 
reach 6500 million pounds in ’56, Petrochemical sources 
already account for 85 percent of ammonia production, 
and this ratio should hold for the immediate future. 

With the large number of announced plans, but uncer- 
tainty of financing of new ammonia plants, it is difficult 
to predict projected production capacity. A reasonable 
estimate, however, is that 1956 year-end capacity should 
be 7600 million pounds. This surplus will not be as great 
as first appears, as several facilities will come into pro- 
duction late in the year. The agricultural fertilizer market 
will continue to expand, particularly as new plants lo- 
cated centrally in agricultural areas bring down the de- 
livered price of amonnia. 


ALIPHATIC CHEMICALS 
Formaldehyde—Having decreased to 380 million 


114 


pounds in 1954, production is estimated to increase 
markedly to 500 million pounds in ’55 and 550 million 
pounds in °56, Production capacity is ample for these 
needs. 


Acetaldehyde— After a decrease to 700 million pounds 
in ’54, acetaldehyde production is estimated to recover 
through 1955 and 1956 to the 1953 level of 800 million 
pounds, Production capacity can readily meet this load 


Methanol—Holding its own in 1954, methanol pro- 
duction should increase in °55 to 1300 million pounds 
and in 56 to 1400 million pounds. Moderate increases in 
production facilities will increase supply capacity to 1700 
million pounds. 


Ethanol—This alcohol also held its production level 
in 1954, with the petrochemically based portion increas- 
ing from 72 to 80 percent. 1955 production should in- 
crease to 1600 million pounds, and 1956 should yield 
1700 million pounds production. The large surplus indi- 
cated in total capacity of 3100 million pounds exists in 
fermentation alcohol plants which cannot compete eco- 
nomically with synthesis processes, Many of the fermen- 
tation plants are being scrapped, and this statistical sur- 
plus should decrease. On the other hand, additional 
synthetic capacity should be on stream in 1956 at Stand- 
ard of Indiana’s synthetic fuel plant in Texas. 


isopropanol—After a moderate decrease in produc- 
tion for 1954, isopropanol production is estimated to be 
900 million pounds in °55 and 1000 million pounds in ’56. 
These increases are anticipated as a result of growing 
use of isopropanol as a gasoline additive. Production ca- 
pacity estimated at 1200 million pounds is sufficient for 
needs in the immediate future. 


Butanols—Only moderate growth is estimated, to 450 
million pounds in ’55 and ’56. This should be in balance 


with supply, and more capacity may be required, 


Ethylene Oxide:—Some recovery was noted in 1954 
from the depressed production levels of 1953. Major in- 
creases in consumption during 1955 attributable to de- 
tergent, plastic and syntheic fiber end-uses should yield 
a production of 750 million pounds. Further increase to 
800 million pounds is estimated for 1956, With new plant 
capacity in production in 1955, total supply potential of 
970 million pounds can meet these needs comfortably 


Ethylene Glycol— This product also recovered in 1954 
from a depressed production level in 1953. An increase 
to 700 million pounds is estimated for 55, with no ap- 
preciable growth in ’56. Decreasing anti-freeze use should 
just about be balanced by increase in synthetic fiber and 
plastic use. Production capacity of 970 million pounds 
exceeds projected demands very appreciably. 


Acrylonitrile—For reasons noted earlier in this article, 
the growth in acrylonitrile production in 1954 was disap- 
pointing, reaching a level of only 63 million pounds 
During 1955, however, progress was made in overcoming 
startup and end-product difficulties. Production for this 
year should reach 100 million pounds, and in °56 is esti- 
mated as 140 million pounds. This is still far below the 
production capacity of 200 million pounds. Price drops 
have already been recorded as an encouragement to in- 
crease consumption, Acceptance of acrylic fibers as wool 
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substitutes is the major factor which is counted upon to 
increase acrylonitrile demands 


Acetic Acid—Production decreased slightly in 1954, 
and should increase in °55 to 500 million pounds, holding 
this level in °56, Although an excess of capacity already 
exists, additional production should become available in 
56 as a by-product of Standard of Indiana’s. synthetic 
fuel plant. A total capacity of about 670 million pounds is 
far in excess of demand, and may result in some price 
reductions. 


Acetic Ayhydride— After an appreciable reduction to 
691 million pounds in 1954, acetic anhydride production 
is estimated at 750 million pounds for 1955 and 1956. 
Recovery to the 1953 level of 804 million pounds is not 
anticipated because of the competition of new synthetic 
fibers displacing some cellulose acetate production—a 
major user of the anhydride. Here again, existing ca- 
pacity is more than ample for needs. 


Acetone 
market requirements will exist, mainly because of new 
production of acetone as a by-product of phenol syn- 
thesis. A production increase estimated for 1955 and °56 
to 550 million pounds is considerably less than existing 
capacity of 710 million pounds, Here too, further price 


A considerable excess of plant capacity over 


adjustments may be encountered 


Chlorinated Aliphatic Chemicals [his group is 
listed in detail in Table 2, for all items exceeding 100 
million pounds per year production. Capacity data is not 
readily available, as some are by-products, and many are 
produced in a large number of small installations. Al- 
though raw materials may be petrochemical or coal in 
origin, the petrochemical portion is generally increasing 
Greatest growth is estimated for ethyl chloride and for 
vinyl chloride. 


Vinyl Acetate—Just entering the 100 million pound 
per year class, vinyl acetate is estimated to show con- 
tinued growth, to 120 million pounds in °55, and 140 
million pounds in ’ 
consumption. 


56. Plastics use accounts for the major 


WHAT’S AHEAD? 

With major expansion achieved in the past few years, 
the petrochemical industry now heads into a period of 
moderate growth and stabilization coupled with a more 
competitive market situation. In most categories covered 
in this report, production capacity exceeds market re- 
quirements. This is a healthy and normal economic situa- 
tion—-as long as production is at a level of at least 80-85 
percent of capacity. In very few cases can break-even 
points be maintained with output below this percentage of 
plant potential. 

In only a few items are market demands straining pro- 
duction capacity. In these cases, we find that the industry 
is On its toes, and expansion plans have been announced, 
or are being formulated. Butylenes, butadiene and syn- 
thetic rubber are in this category 

On the other hand, we have encountered during the 
past year the difficult growth situation which often oc- 
curs when production facilities are installed at a rapid 
rate, and market developments fail to keep pace. Acry- 
lonitrile and polyethylene are going through these grow- 


December, 1955—PETROLEUM REFINER 


ing pains. There is little question, however, that the long 
range projection for these products is promising. The 
existing efficient production facilities permit price re- 
ductions which will foster the growth of markets, This 
type of development requires large-scale investment by 
companies which can afford to wait for reasonable re- 
turns. 

In planning for the future, the petrochemical producer 
can look toward the following potential growth areas: 


® Hydrocarbons—Ethylene, butylenes, and butadiene 
will require expansion at a steady rate. Acetylene will 
develop more slowly than previously estimated 


Aromatics—Benzene, toluene and xylene will require 
further expansion in two or three years. Their deriva- 
tives will also become of interest to the petrochemical 
producer, 


Hydrocarbon Polymers — Synthetic rubber will take 
a growing percentage of a steadily increasing market 
Expansion will be required steadily over the next dec- 
ade. 


Ammonia—Saturation is not yet reached—-capacity is 
needed in areas suffering from high transportation 
costs, These localized agricultural markets can absorb 
output of new plants at an increasing rate. 


Aliphatic Chemicals-— Many of these are leveling off, 
but some such as ethylene oxide, ethylene glycol, vinyl 
chloride and carbon tetrachloride will require expan- 
sion in the next two or three years as new markets 
develop 


Competing raw materials, such as coal, coke, wood, 
sugar, etc, can never be overlooked, Improved furnaces 
for production of calcium carbide from coke have per- 
mitted expansion of acetylene facilities at low-cost power 
locations, notably Calvert City, Ky.; Portland, Ore.; and 
Niagara Falls, N. Y. This acetylene is directly competitive 
with petrochemical acetylene 

A new process has recently been announced for produc 
tion of detergents from sugar—a high-purity, low-priced 
tonnage material. This could displace some petrochemi 
cally derived detergents 

Low-pressure hydrogenation of coal is now being pilot 
planted, and can yield a wide variety of aromatic chemi- 
cals in large tonnage. Synthesis gas processes have been 
improved recently by duPont and Texaco so that syn 
thesis gas for ammonia or synthetic fuels can be produced 
from coal or coke as readily and economically as from 
petroleum or natural gas sources 

Any company 


investigating petroc hemical 


must therefore check not only alternate processes, but 


prot csses 


competing raw materials and competing end-products as 
well. 
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Raw Materials Today 


What will you be using for starting material— 


® Natural Gas 


© LPG 


® Refinery Off-Gas 
® Residual Fuel Oils 


J. J. McKetta and Thomas C. Ponder 
Petroleum Refiner Staff 


THE GROWTH OF the petrochemical industry dur- 
ing the past 15 years has been phenomenal . . . from 4 
billion pounds in 1940 to almost 25 billion pounds in 
1954 having a value in excess of $3 billion. The present 
raw materials being used by the petrochemical industry 
are natural gas, LPG, refinery off-gases, and residual fuel 
oils, Of these materials natural gas and LPG are the most 
widely used at the present time. Refinery off-gases are 
increasing in use as raw materials and the heavy residual 
fuel oils are beginning to be recognized as a good source 
for petrochemical manufacture 

Questions uppermost in the minds of manufacturers 
and the raw materia! suppliers include: 
© Natural Gas—-How will price increases affect its use as 

a raw material? When does the cost of natural gas 

force the manufacturer to use some other raw 

material ? 

© LPG—Will the large supply of liquid petroleum gases 
be utilized to stabilize raw material supply or will they 
become the prime raw material ? 

® Refinery Off-Gases—-Are these gases being used to 
their maximum economic advantage ? 

® Fuel Oil-—-Where can heavy fuel oils compete as raw 
materials ? 

The answer to these questions would solve most of the 
supply problems, Industry can look at the future with 
the background of the immediate past as a good guide. 
Raw materials used in the manufacture of petrochemicals 
always will be selected on the basis of price, supply, and 
dependability of supply. The slight connection between 
oil refineries and petrochemical plants will not influence 
the choice of raw materials, Chemicals still only account 
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for about 6 percent of the total crude oil produced. Less 
than | percent of all crude actually finds its way into 
chemical end products 

It is this small percentage of the refining industry 
which will amount to $5.2 billion annual business in the 
next decade, which is of vital concern today. 


NATURAL GAS—The first raw material to be con 
sidered is natural gas. Figure 1 shows the natural gas pro 
duction (gross) in millions of cubic feet each year since 
1936 as well as various consumption figures for residential 
commercial, and industrial along with values at points of 
consumption. It will be noted that the wellhead price has 
increased 182 percent up to 1954 with total production in- 
creasing 416 percent. Residential consumption has in- 
creased 560 percent with an 121 percent increase in value 
Commercial consumption has increased 540 percent with 
132 percent increase in value. Industrial consumption 
has increased 339 percent while increasing 193 percent in 
value. If the curves in Figure | are extrapolated until 
1960 we find consumption quantities and values as 
follows: 


Residential | Commercial Industrial 


Year Consum' Value?|Consum' Value? Consum'| Value? 
| 





1954 | 1,920,000) 88.5 | 600,000 63.7 | 5.780.000) 
Ly 3,410,000) 1.00, 920,000 | 80.0 | 7,850,000 
% In- 
crease 177, 113 153 | 125 136 


1 Millions of Cubic Feet 





2 Cents per M Cu. Ft. 
With reserves at 221.5 trillion cubic feet at the end of 
1954 and production at 9.4 trillion cubic feet this gives 


us a ratio of reserves to production of 23.5. While produc- 
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FIGURE 1—Natural Gas—Production, consumption, and value. 


tion has been increasing steadily reserves have also in- 
creased at a faster rate and it is logical to assume that 
natural gas will be available for all uses for some time to 
come, The amount available and the cost will be de- 
termined by many variables not the least of which is na- 
tional and state legislation. From the extrapolation of 
Figure 1, it can be seen that the expected increase in 
consumption by industrial users and the expected increase 
in value will increase by about the same percentage. Resi- 
dential and commercial consumption is expected to in- 
crease by a larger percentage and this is indicative of the 
trend for natural gas to be used as fuel rather than raw 
materials for petrochemical manufacture. 

Approximately 25 percent of all chemicals produced 
start with natural gas. At the present time, only about 5 
percent of the natural gas produced finds its way into 
petroleum refining and petrochemicals, If the data of 
Figure 2 are extrapolated to 1960 it can be seen that the 
total production of petrochemicals will approach 39.5 
billion pounds annually with inorganic chemicals making 
up 17.5 billion, aromatic making up 6 billion, and alipha- 
tics making up 16 billion pounds 

Of the major petrochemicals having natural gas as 
their starting material the production is distributed as 
follows: 


ETHYLENE Approximately 2.0 billion pounds were pro- 
duced in 1954 and it is estimated that the 1962 produc- 
tion will be in excess of 4.0 billion pounds. Seventy per- 
cent of the ethylene was produced from natural gas 

AMMONIA 


natural gas was in excess of 1100 tons per day 


METHANOL Approximately 226 million gallons will 
be produced in the U. S. in 1955, with 64 percent from 
natural gas. 


ACETYLENE Approximately 
duced from natural gas in 1954. 

CHLORINATED METHANES [rn 1954, the produc tion 
of chlorinated methanes were as follows: methyl chloride, 
65 million pounds; methylene chloride, 60 million pounds ; 
and carbon tetrachloride, 300 million pounds. These 
petrochemicals were all produced from natural gas 

The most important natural gas derived petrochemicals 


The 1954 production of ammonia from 


100,000 tons were pro- 
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(Ethylene and acetylene) are really intermediates used in 
the production of a large number of end use petro- 
chemicals. 

Ethylene is the most widely used compound for making 
end use petrochemicals. As stated eariler ethylene produc- 
tion was 2.0 billion pounds in 1954 and was consumed 
as follows: 


Ethanol 40° 

Ethylene Oxide 25% 
Ethylene dibromide 2% 
Polyethylene 10% 


Styrene 11% 
Ethylene dichloride 1% 
Ethyl Chloride 10% 
Miscl 5% 


Ethanol production in 1954 was in excess of 214 million 
gallons, of which 68 percent was from ethylene. Forty-six 
percent of the ethanol was used for aldehyde manu- 
facture, 27 percent for solvents, 20 percent for other 
chemical uses, and 7 percent miscellaneous 

Ethylene oxide production for 1954 was in excess of 
Ethyl 
ene glycol, 64 percent; glycol ethers and polyglycols, 11 
percent; ethanolamine, 8 percent; acrylonitrile, 5 percent 
detergents, 10 percent; and 2 percent miscellaneous 

The ethylene glycol production for 1954 was about 600 
million pounds, 83 percent being produced from ethylene 
oxide and 17 percent from formaldehyde and carbon 
monoxide. Ethylene glycol is consumed as follows: anti 
freeze, 80 percent; Dacron and Mylar, 4 percent; cello- 
phane, 6 percent; dynamite, 


980 million pounds and was consumed as follows 


5 percent; and 5 percent 
miscellaneous. 

Approximately 70 million pounds of Acrylonitrile was 
produced in 1954 with 54 percent made from hydrogen 
cyanide and ethylene oxide and 46 percent from hydrogen 
cyanide and acetylene, Hydrogen cyanide and ethylene 
oxide are produced from natural gas and about 10 pes 
cent of the total acetylene production is from natural gas 
Ihe end uses of acrylonitrile are: synthetic fibers, 53 per 
cent; synthetic rubber, 19 percent; plastics, 19 percent 
and 9 percent miscellaneous 

Methanol production in 1955 will exceed 226 million 
pounds and will be used as follows: formaldehyde manu 
facture, 49 percent; antifreeze, 27 


percent; chemical 


a 
solvents, aviation and denautrants, 8 


synthesis, $ percent 
percent; and 8 percent miscellaneous 

The value of these petrochemicals produced from 
natural gas is enormous. A few are shown in Table | and 
amount to $525 million, Ethylene is estimated to cost 3 
to 6.5 cents per pound and with 2.0 billion pounds being 
produced annually this amounts to $60 million to $1530 
million per year Acetylene from natural gas costs about 
6 cents per pound and with approximately 200,000,000 
pounds being produced amounts to $12 million business 


annually 


TABLE 1—Petrochemicals From Natural Gas 





Million 
$ Value 


Ethylene Oxide.... $ 52.5 
Ammonia*......... $ 35.3 
Methanol json Oe 
Methyl chloride, 

methylene chlo- 

ride, and carbon 

tetrachioride..... $% 47. 
Ethylene Bromide... $ 0. 
Ethy! Alcohol $ 21 


* Estimated 1955 production. 


Million 


Compound $ Value 


Compound 





Polyethylene....... $ 42 
Styrene monomer.. $ 27 
Ethylene dichloride 

Ethy! Chloride 
Acetaidehyde.. 

Ethylene Glycol.... 

5 Acrylonitrile 

84 ~Formaldehyde..... 
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FIGURE 2—Total petrochemical production. 


LIQUEFIED PETROLEUM GASES The next raw ma- 
terial to be considered is LPG, Figure 3 indicates the total 
amount of LPG marketed from 1936 through 1954. The 
curves in Figure 3 have been extrapolated to indicate the 
expected consumption for chemicals in 1960, It can be 
seen that the expected demand for LPG for petro- 
chemicals in 1960 will be about 1,550,000,000 gallons. 
About 10 percent of the total LPG production goes into 
chemicals, including the amount of LPG that goes into 
synthetic rubber production (Butadiene), Chemical manu- 
facture from LPG has grown from about 414 million 
gallons in 1947 to approximately 977 million gallons in 
1954, It is estimated that by 1960 over 20 percent of the 
total LPG marketed will be used as raw materials for 
petrochemicals, 

The supply of LPG has been increasing and can be 
expected to inwrease despite any cutback of crude to stills. 
In 1954 there were 20 new sources for LPG completed 
with a total capacity of 700 million gallons. In 1955 
fifteen new plants will be completed with a design ca- 
pacity in excess of 200 million gallons. 

LPG is currently selling in contracts in the Southwest 
and Gulf Coast for an average of 3.5 cents per gallon 
New York harbor prices run as high as 7.5 cents. This 
means that the amount of LPG used for petrochemicals 
in 1955 amounted to $34 million, Referring to Figure 3 
again, we can see that the 1960 demand for petro- 
chemical manufacture will amount to $54 million in LPG 
gas purchases, In 1955 approximately $11 million worth 
of LPG was used in the manufacture of synthetic rubber 
and it is expected that by 1960 this will have increased 
to $17.5 million. 

LPG is the raw material for the manufacture of the 
following petrochemicals; Ethylene, acetaldehyde, for- 
maldehyde, acetic acid, methanol, acetone, n-butyl! alcohol, 
propylene glycol, n-butylenes, and many others, Produc- 
tion of these major petrochemicals is shown in Table 2. 

Che distribution and end use of these petrochemicals 
already has been discussed in the foregoing section on 
natural gas. 

As stated previously the value of the LPG used in the 
manufacture of petrochemicals in 1955 will be about 
$34 million, The value of just a few of the chemicals 
produced from LPG is shown in Table 2. 


It should be obvious that petrochemical manufacture 
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from LPG is a large business. The petrochemicals listed in 
the proceeding paragraph having a value in excess of 
$139 million. 


TABLE 2—Petrochemicals from LPG. 





Million | 
Pounds 


Millions 
$ (1954) 


Ethylene... 800 $A8 
Acetaldehyde....... $21 
Formaldehyde $20 
Acetic Acid. $50 
Methanol.... bas 


* Estimated 1955 production. 


Compound 








REFINERY OFF-GASES--The raw materia! that is 
probably being neglected or misused the most is the re- 
finery off-gases. The gases are usually rich in many com- 
ponents which are ideally suited for petrochemical manu- 
facture, These components include along with methane, 
hydrogen, and propane such components as propylene, 
n-butylene, isobutylene, heptenes, and cyclohexanes, as 
well as the heavier aromatics that are often carried along 
with the gas stream. 

Petrochemical plants are making many useful chemicals 
from these so-called off-gases. For example, the following 
are made from propylene: isopropyl alcohol, acetone, and 
other solvents, propylene tetramer from which comes 
many detergents, cumene from which is made phenol and 
acetone, allyl chloride from which glycerine is derived. 

The largest tonnage petrochemical made from this off- 
gas is ammonia with 1955 expected production being in 
excess of 815 tons per day in the U. S. This is made from 
the hydrogen in the off-gas which has a value of 40-50 
cents per thousand cubic feet when used for ammonia 
manufacture rather than fuel. 

About 10 percent of the total ethylene production (200 
million pounds per year) is made from refinery off-gases 
The cheapest ethylene made is that which comes directly 
from the refinery off-gas ethane. 


Phenol from cumene is becoming a very important 
process. The total production for 1955 of phenol from 
cumene will be about 91 million pounds. Along with this 
phenol there is made also about 54 million pounds of 
acetone, All this phenol starts with refinery off-gas 
propylene. 


Synthetic glycerine production is steadily climbing and 
will reach a total production for 1955 of about 140 million 
pounds. This amounts to almost half of the total U. S 
consumption. Practically all of this glycerine started with 
propylene from refinery off-gas 

The source of most of these refinery off-gases are the 
cracking and reforming processes used to make motor fuel 
It is estimated that by 1965, fifty percent of the gasoline 
demand will be produced by catalytic reforming and 37 
percent by catalytic This will make a tre- 
mendous amount of refinery off-gas available for petro- 
chemical raw material 


cracking 


Figure 4 indicates the consumption trend of refinery 
off-gas in the manufacture of petrochemicals. It will be 
noticed that by 1960 refinery off-gases used in the manu- 
facture of petrochemicals will have increased to 2700 
million pounds per year 


Of the petrochemicals produced from refinery off-gas in 
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FIGURE 3—LPG—Total marketed and used in chemicals. 


TABLE 3—Petrochemicals from Refinery Off-Gas. 





Compound Million $ (1954) 





Ammonia........ 


Acetone... 
Glycerine.. 





1954, data is only available for a few. The values of these 
petrochemicals produced in 1954 are shown in Table 3. 

These raw materials will be increasing in years to come 
and it can readily be seen the excellent source they will 
make for petrochemicals. 


FUEL Olft—The petrochemical raw material that has 
been neglected the longest is now beginning to be recog- 
nized—heavy residual oil. In locations where gas or LPG 
are not available many petrochemicals can be manu- 
factured from fuel oil. It is estimated that by 1965 the 
total refinery demands will total approximately 11 million 
barrels daily of which about 2 million barrels of the pro- 
duction will be residual fuels. These offer reliable and in- 
expensive sources for petrochemical raw materials. 

Already some manufacturers have started using these 
residual fuels for petrochemical manufacture. Some 250 
tons per day of ammonia production is soon to go on 
stream in the U. S. using fuel oil as the raw material. 
There is a total of 895 tons per day of ammonia pro- 
duction (under construction or operating) outside the 
U. S. using fuel oil as the raw material. 

Residual fuels account for approximately 10 percent of 
the annual ethylene production or about 200 million 
pounds. 

The data on petrochemicals being manufactured from 
fuel are very incomplete but by extending that which is 
available some interesting trends may be developed. The 
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FIGURE 4—Petrochemical manufacture from refinery off-gas 


value (selling price) of fuel oil that could be used as raw 
materials for petrochemicals ranges from $2.50 to $1.92 
per barrel. The value of the products on which data is 
available is as follows: Ammonia, (U. S, production 
$7.75 million; Ammonia (foreign), $27.7 million; and 
Ethylene, $12.0 million, From this data it would seem 
that products values at $46.4 million are being produced 
from raw materials valued at $6.4 milion 

The outlook for the petrochemical industry is outstand- 
ing. It is expected that the demand for hydrocarbons by 
petrochemical industry will be about 140,000 barrels per 
day of which 70,000 barrels are aliphatic and 70,000 
barrels are aromatic. While this is only about 1.3 per- 
cent of the total refinery production it amounts to about 
5 percent of the volume of premium grade motor fuel 
production. This will mean that the refining industry will 
not be able to meet the petrochemical demand for aro 
matic raw materials and this demand will be met from 
other sources of raw materials, such as LPG and natural 
vas 

In the next 10 years the chemical and allied sales per 
year will be climbing to an annual sales value of $40 
billion, It is expected that organic chemicals will increas 
at 10 percent per year and plastic production will increase 
11 percent. Ammonia production is expected to double in 
the next ten years along with formaldehyde. Glycols will 
increase 50 percent and there will be 30 percent more 
phenol production in the next ten years 

From the expected growth rates it is obvious that raw 
materials will play a very important role in the petro- 
chemical future # # 
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Now that the industry is in the 
hands of private ownership, research and 


development should make it grow. 


Clayton F. Ruebensaal 
Texas-U. S. Chemical Company 
New York 


APRIL OF THIS YEAR marked the beginning of a 
new private industry as the government disposed of the 
synthetic rubber producing facilities. For approximately 
$300 million, a going business consisting of 13 synthetic 
rubber plants, 10 monomer plants and 1 miscellaneous 
facility became a private enterprise. 

The synthetic rubber industry, although one of the 


largest manufacturers and users of petrochemicals, with 
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Rubber companies own a major share of the synthetic rubber industry 
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two-thirds of its capacity located in the heart of the great 
petroleum Southwest, is actually a diversity of interests 
spread across the rubber, chemical and petroleum com- 
panies. 

Although these new owners have started out with prac- 
tically the same amount of information on process and 
product know-how, their various basic objectives would 
tend to point future development efforts along different 
lines. 

The rubber companies, both small and large, purchased 
64 percent of the total S-type (formerly designated GR-S) 
copolymer plant investment and 24 percent of the petro- 
leum butadiene plant investment (representing 59 percent 
and 22 percent, respectively, of the total on a capacity 
basis) . 

The initial interests of this group of companies was in 
low cost, high, uniform quality raw materials with con- 
trollable properties yielding rubbers adaptable to a wide 
variety of products and fabrication techniques. They were 
also interested in the ready availability of synthetic rubber 
permitting inventories to be kept as low as possible and 
so reducing the risk of wide price fluctuations 

Petroleum and natural gas companies today own 25 per- 
cent of the total copolymer plant investment and 48 percent 
of the petroleum butadiene plant investment (representing 
18 percent and 48 percent, respectively, of the total ca- 
pacities 


Basic Raw Materials 
petroleum and natural gas feed stocks will continue as the 


It appears quite likely that 


principal basic raw material sources for synthetic rubbers 
As long as this remains true, this group of companies can 
be expected to take an ever-increasing interest in promot- 
ing new products and in end use diversification of the 
existing materials, particularly in the field of monomers 

Chemical companies have invested in the former govern- 
ment facilities to the extent of 11 percent of the total co- 
polymer plant investment and 28 percent in the petroleum 
butadiene plant investment (representing 23 percent and 
30 percent of the respective totals on a capacity basis 
Ihe chemical companies who actually purchased govern- 
ment facilities, in addition to other chemical concerns ac- 
tively engaged in the production of plastics and other types 
of synthetic rubbers, will be guided by their industry’s 
pattern of continual introduction of new products. These 
produc ts will result from intensive research and develop- 
ment activities and be supported by rapid payout times 
on production facilities, characterized by most develop- 
ments in the chemical field 

rhe ultimate product of this new private industry's com- 
bined efforts to satisfy these aims should be one of rapid 
technological growth resulting in new and novel produc 
tion methods and better products at lower cost 

This approach is sorely needed in the field of rubber, 
particularly with synthetic rubber if it is to hold its own 
against ever-increasing inroads made by other materials 


It is true that today synthetic rubber is a great develop- 


ment——probably ranking along with the large-scale devel- 
opment of atomic energy as one of the outstanding chemi- 
cal engineering achievements of recent times 

However, despite the government’s expenditure of $27 
million on synthetic rubber research in the last five years 
the industry has not experienced a tremendous advance- 
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PETROLEUM- 
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COMPANIES 


The beginning of the butadiene ownership—how will the pattern change? 


ment in rubber types or process innovations over those 
adopted from private industry for the start of the program 
14 years ago. Cold rubber, oil and carbon black mastet 
batching and some continuous polymerization methods are 
probably the most significant advances introduced under 
federal sponsorship of research 

The government’s annual research budget averaged 
around $5 million in recent years, It might be expected 
that as private industry gets geared up to carry out its 
traditional research and development effort that two or 
more times this amount will be devoted by it to the devel 
opment of new general purpose rubbers and methods for 
making them, This amount will be in addition to the vast 
sums already being spent to improve and introduce new 


special purpose types 


Federal vs. Private Spending 


penditure of private funds, some proponents still argue 


Despite this large ex 


for the continuance of government expenditures in the 
contention that the Defense Department will need specific 
rubber types which may provide no profit incentive to 
industrial research 

The decision of the federal government's future role in 
synthetic rubber research at the $2,200,000 Akron pilot 
plant and testing laboratory now lies in the hands of a 
ll-member commission set up by the National Science 
Foundation. The commission’s recommendation, to be 


reached before the end of 1955. will be a choice between 


® Retention under government ownership and opera 
tion 


Sale or lease to a non-profit organization which must 
in turn, agree to give priority to Defense Depart nt 


projec ts 


Sale or lease toa private resea;©ne h foundation prob 


ably industry-wide, or 
® Outright sale to the highest biddes 


Regardless of the outcome of this decision, industry will 
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accelerate its current heavy development expenditures 
devoted to new and superior rubbers. This program has 
already introduced to the rubber market new liquid buta- 
diene polymers; copolymers of butadiene with vinyl pyri- 
dine and acrylic acid for applications, respectively, requir- 
ing solvent resistance and high tensile strength; silicone 
types for severe temperature extremes, and the saturated 
fluorocarbon and chlorosulfonated ethylene polymers for 
resistance to heat and corrosive chemicals. A synthetic 
rubber molecule closely approximating that of tree rubber 
has been developed and announced as having the desir- 
able low hysteresis characteristics of the natural polymer. 

Gum and liquid polyurethan rubbers—sometimes termed 
“polyester” or “isocyanate” rubbers—are also winning 
commercial acceptance. The liquid form is the most for- 
midable competitor, replacing small but increasing per- 
centages of natural and S-type latices in the foam rubber 
industry, Although some further encroachment upon the 
markets of general purpose rubbers can be expected, it is 
anticipated that the growth of polyurethan rubbers will 
come about in new fields opened up by their specific char- 
acteristics. This pattern has been historically true as syn- 
thetic resins were successively introduced commercially. 

The synthetic rubber industry has also stood its first 
“trial by competition” in the initial seven months of private 
operation by attaining a rate of production exceeding the 
highest ever attained during Government operation, This 
is especially significant when it is realized that this record 
was made with the 122,000 LT Institute plant idle. 

Rubber Prices Up——Due to the unprecedented demand 
for rubber in 1955, the price of natural rubber increased 
to a high of 50 cents per pound. This peak could have been 
considerably higher if the outstanding production output 
of S-type rubber had not been achieved. 

To further discharge its responsibility in operating this 
giant rubber producing industry, private enterprise is ex- 
pending large sums of money on the expansion of these 
facilities. These moves, to meet future new rubber de- 
mands, will combat any further runaway pricing of natural 
rubber, 

General purpose S-type capacity sold by the government 
to private industry totals 733,600 LT, with the very real 
possibility of the Institute plant’s rated capacity of 122,000 
LT being added early next year by way of its disposal and 
reactivation, 

New capacity already added and that planned to be on 
stream by early 1957 is approximately an additional 250,- 
000 LT as totaled up from a number of publicly announced 
and several private communications regarding expansion 
plans. Even with Institute’s future realistic capacity pegged 
at somewhat below 100,000 LT (as it would be producing 
a diversity of types privately) it may be seen that the U. S. 
will have the capacity to produce * 
basis 


“ ” 

on a “net polymer 
nearly | million long tons of general purpose rub- 
bers by early 1957, This figure on a “net polymer” basis is 
stresses here as the real impact of additional oil master- 
batch capacity has been given insufficient attention in ar- 
riving at the amount of general purpose synthetic rubber 
* The new term ‘“‘net polymer,’’ which excludes oil content, is introduced 
here as a suggestion to define ‘in balance’ polymerization and drying ca- 
yacity as it was sold by the Government, Recent private expansions have 
— announced, with attendant confusion, on both a “net polymer” and a 


‘net rubber”? basis—the latter term including oil content. The term ‘‘gross 
rubber” is “net rubber’’ plus carbon black, 
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= 


available to the total new rubber supply. 

Both the percentage of oil masterbatch rubber used and 
its oil content has steadily increased in recent years. This 
trend may be expected to continue for some time, per- 
mitting oil masterbatch rubbers to command a larger share 
of the market as better oils are introduced and compound- 
ing technology continues to advance. The “net polymer” 
capacity of the country cited previously, could in terms 
of “net rubber” (i.c., including the oil content 
1,150,000 LT by 1957. 

Other specialty synthetic rubber capacity in the country 
today, including (in increasing order of their probable 
growth rates) butyl, nitrile, neoprene and the Thiokol 
types reaches close to 200,000 LT. By 1957 it is expected 
these special-purpose rubber facilities will be enlarged to 
approximate 250,000 LT, bringing the U. S. total synthetic 
production capacity near the 1,400,000 LT mark. 

Foreign synthetic rubber plants now in operation in 
West Germany (Huels), coupled with new facilities 
planned for operation by 1957 in Italy, Germany (Bayer 
and Great Britain will bring the total of these countries 
to about 75,000 LT. Canadian production of 125,000 LT 
swells the free world synthetic production total, other than 
U.S.A., to 200,000 LT by 1957, almost double the present 
rate of production. By 1960 expansions in the above 
listed facilities and new plants planned for Japan and 
India will bring the free world total to approximately 
385,000 LT. It is estimated that Russia and its satellite 
countries including 45,000 LT in East Germany (Schko- 
pau) constitutes an additional synthetic production ca- 
pacity approximating 300,000 LT at present and re- 
ported to be expanding to 500,000 LT by 1960. 


exceed 


Butadiene Expansion——To meet these increasing de- 
mands, similar expansion planning is going forward in 
the butadiene segment of the industry, At the time of 
transfer of the rubber facilities to private operation, 549,- 
000 ST of petroleum butadiene and 80,000 ST of alcohol 
butadiene capacity were sold. Another 100,000 tons of 
alcohol butadiene capacity was leased. Including the 
50,000 ST of private butadiene existing at that time, the 
aggregate potential capacity totals about 780,000 ST. Ex- 
pansions contemplated in these facilities by the end 
of 1958, combined with four new groups intending to 
enter the field, should bring the available butadiene 
capacity total to 1,200,000 ST, plus or minus 100,000 S1 

Because of the future advantageous pricing and avail- 
ability of butanes over butylenes, an increasing percentage 
of petroleum butadiene will be derived from this source 
Whereas 25 per cent of petroleum butadiene was derived 
from butane during the rubber program, this figure could 
be expected to be close to 50 per cent of the production fa- 
cilities operating in 1957. 

Transfer of stewardship of the vast rubber-producing 
facilities from federal to private control commanded inter- 
national interest. The eyes of the world were closely sur- 
veying how the responsibilities would be discharged of 
providing good quality, fair priced rubber, carrying on 
necessary development to insure the industry's growth in 
the face of competing materials and finally providing ex- 
pansion monies to insure stable world markets. 

From the excellent start which has been made, it seems 
assured that in meeting this continuing challenge, the in- 
dustry will grow and prosper making it a vital force in both 
the national and world economy. ++ 
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Acetylene (BASF) 


Application: A process for making acetylene 


Charge: Natural gas containing 90-95 percent methane 
oxygen, 90-95 percent purity 


Product: Acetylene of 99 percent purity 


Description: Oxygen and natural gas are preheated sep 
arately in direct-fired heaters to about 950 F. The charg: 
gases are mixed in a molar ratio of 0.65: 1.00 oxygen: meth- 
ane upon being fed to the converter, The converter is a 
vertical cylindrical unit comprising three sections 
chamber, flame room, and quench chamber, The mixing 
chamber is specially designed to provide rapid yet thorough 


mixing 


mixing of oxygen and methane 

The mixed gases are fed through a plurality of ports to 
the flame room. Careful control is necessary to prevent 
backtravel or blowoff. In the flame, methane is cracked 
according to the endothermic reaction 


CH, ©H iH 


The endothermic combustion of methane supplies sensible 
and cracking heats. About one-third of the entering meth- 
ane is cracked; most of the remainder is burned. Over-all 
conversion of methane is 90-95 percent; conversion of oxy 
gen is ¢ omplete The flame reaches an average temperature 
of 2700 F, Operating pressure is slightly above atmospheri: 
Residence time is 0.001-0.01 seconds 

Che acetylene is cooled rapidly by a series of sprays lo 
cated in the lower part of the converter, The cooled gases 
pass directly to a spray chamber where most of the water is 
condensed, The gases leave the chamber at 100 F, and have 
the following typical composition (dry basis 
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Acetylene 6.5 percent 
Hydrogen 6.0 percent 


Carbon monoxide 9.0 percent 


Carbon dioxide +5 percent 


Methane 6.9 percent 


Higher Acetylenes v9 percent 


Total 100.0 percent 

Before the cracked gas can be compressed and separated 
residual soot must be remnove d Lhe clean cracke d gas is 
then compressed to the head pressure 150 psig) of the 
concentration system 

The (Tat ked gas 18 first « rubbed with i parallinu oil 
to remove the very dangerous higher acetylenes, Any acety 
lene also removed is recovered in a pre-stripping operation 
The cracked gas passes from the oil scrubber to the main 
absorber, where acetylene is removed by a selective solvent 


a high 


carbon dioxide selectivity, and therefore only a 


such as dimethyl formamide. This material shows 
act tvlene 
flashing operation 1s require d to remove residual CQ, from 
the rich solvent. Acetylene is ultimately tripped from the 
solvent in a conventional fractionator operating under re 


gg 


duced pressure The product acetylene has a purity ol 


percent with major impurities being methylacetylene and 
carbon dioxide 

Vields: The over-all proce 
carbon in the natural gas, } 

Commercial Installations: | his process or a 
is used by Carbide and Carbon Chemicals Ce mpany Lexa 
Monsanto Chemical ¢ ompany lexas City 
American ( 
construction 

Reference: Pro. 


vield ol ace lene based or 
i) pe reent 


ariation 


City, Texas 


lexas ynamide Compan Fortier, La. (under 
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Acetylene (Wulff) 


Application: A process for manufacturing acetylene 


Charge: Natural gas, ethane, or propane. The primary 
requirement is that the feed must be a vaporizable hydro- 
carbon 


Product: Acetylene of high purity. 


Description: Acetylene is made by the cracking of 
natural gas, ethane, or propane. Multiple 
parallel are used to provide continuous flow of “cracked 
gas.”’ At any given time a mixture of feed vapor and 
dilution steam flows to one-half of the total number of 


furnaces in 


furnaces, while air and fuel gas for heating flow to the 
other furnaces. Each furnace is reversed approximately 
every 60 seconds 

Flue gas effluent from the heating step is exhausted to the atmos 
phere, Cracked gas effluent from the furnaces is cooled by direct 
contact with water to condense and scrub out tars (no carbon 
black is produced). It is then compressed to atmospheric pressure 
flows through a Cottrell precipitator for final cleanup, and is com- 
pressed to recovery-system pressure in the main compressors 

The recovery and purification section uses a high-boiling solvent 
(300-400 F.), such as acetonyl acetone or dimethyl formamide for 
absorption and separation of the acetylene. The compressed gas 
flows to the diacetylene absorber where the bulk of the diacetylene 
contaminant is removed, Solvent from the absorber flows to the 
diacetylene stripper where these contaminants are stripped out 
The stripped solvent returns to the lean solvent surge tank 

The main gas stream flows from the diacetylene absorber to 
the acetylene absorber where it is contacted with lean solvent 
Residue gas from this absorber is divided. Small portions of it are 
used for stripping in the diacetylene stripper and final stripper 
The major portion is scrubbed with water to recover vaporized 
solvent and flows to the main fuel-gas system 

Rich solvent from the acetylene absorber flows to the rich sol 
vent stabilizer. In this column ethylene, carbon dioxide, methane 
hydrogen and other constituents more volatile than acetylene are 
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taken overhead. These are then recycled through the main com 
pressors to the acetylene absorber where they are eventually r 
jected 

Rich solvent flows from the bottom of the rich solvent stabilizer 
to the acetylene stripper where the acetylene produ t is taken over 
olatile 


constituents are retained in the bottoms. This solvent stream ther 


head to storage, while methylacetylene and other less 


flows to the final stripper where these higher homologs of acetylene 
are removed by stripping with residue gas 

To remove polymer from the solvent, a small slip-stream of the 
lean solvent is withdrawn, diluted with water, decanted, and the 
polymer withdrawn. The solvent joins the bottoms from the fuel 
gas scrubber and is dried by distillation The purified solvent is 
returned to the system 

Where feed has an unusually high value, the raw-feed require 
ments and produc tion of residue gas may be minimized by recy? lin : 
a portion of the residue gas to the furnace. For such a “recycle 
operation, the recycle stream is made up of the gas from the 
diacetylene stripper and the final stripper 


Operating Conditions: The operating temperature reaches 
peak of 2200-2500 F. with the pressure at 15 inches of Hg abso 
lute. The total time the gases are in the furnace is in the order of 
0.1 second 


Vields: Typical yields when operating on the various types of 

feed are shown in the table below 
FEED MATERIAL 
Natural Gas Ethane Propane 

Percent feed converted to 

acetylene*® .... 21.8 
Lbs. acetylene recovered per 

100 lb. feed , 16.2 37.9 
* Conversion is percent of carbon in feed which appears as carbor 

in furnace effluent acetylene 


Commercial installations: A small commercial demonstration 
plant has been in operation at Maywood, Calif. by Wulff Process 
Co. since 1951 


Reference: Perroteum Reriner, Sept.’5 sp 162 
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Acrylonitrile 


Application: A process for manufacturing acrylonitrile 
from acetylene and hydrogen cyanide 


Charge: Acetylene gas (99 percent purity) ; hydrogen 


cyanide gas (99+ percent purity 
Product: Acrylonitrile liquid of 99.5 percent purity 


Description: Acrylonitrile may be produced either by 
the dehydration of ethylene cyanohydrin or by the direct 
combination of acetylene and hydrogen cyanide. The latter 
method is known as the “natural gas process.” It is the 
more important method today, 
cordingly will be described here 


commercially and ac- 


Acetylene and hydrogen cyanide in a ratio of 10:1 form 
the reactor charge. The reactor is a rubber-lined cylindri 
cal vessel containing liquid catalyst to a depth of several 
feet. The reactants are injected separately under the 
liquid surface. About 10 percent of the acetylene is 
converted, and this consumes prac tically all of the hydro 
gen cyanide 

The aqueous catalyst consists of cuprous chloride, hy 
drogen chloride, and alkali chlorides in 36 weight percent 
water, All salts are in solution at 175 F. which is also the 
reaction temperature. Yields of 1.0-1.5 pounds of acryloni 
trile per hour-foot® of solution are obtained 
life is 1-2 months and must be regenerated 


The catalyst 


The reaction pressure is slightly above atmospheric 

The reaction products pass to an absorber, the lean gas 
from which contains acetylene and divinylacetylene. ‘The 
latter constituent is removed in a separate scrubbing oper 
ation. The residual acetylene is recycled through a blower 
to the reactor charge. 

[he absorber is operated at a water rate such that a 
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two percent acrylonitrile solution is withdrawn as bot 


toms. This stream is sent to the stripper, from which a 
crude acrylonitrile-water azeotrope is taken overhead, The 
water layer from the separated azeotrope is recycled to the 


stripper feed. The oil layer, o1 crude acrylonitrile 


ent to a distillation train for separation and purification 

The concentration of acrylonitrile in the crude solution 
about 80 weight percent; that of the other materials is for 
weight percent or less 
[he first tower in the distillation train (light 
enables the overhead removal of materials boilis 
tril Acetylene and monovinylacetylene pass off 

Product acrylon trile, having a purity ot ibout 99.5 per 
on a dry basis, is removed a verhead from the second columr 
The operating head pre l ibout 140 mm He abe Phe 
bottoms stream contains heavy end plus i significant amount 
wcrylonitrile 

The third tower in the train, the heavy ends column 
to recover acrylonitrile fron the product column bottoms 
heavy ends column operates at a head pressure of | 
Hg abs. The recovered acrylonitrile is not specification-g! 
must be recycled to the light ends column 

Ihe product acrylonitrile has a boiling range of 


Operating Conditions: | hx conditions are 
those in the reactor. They are defined in the abx text 


Yields: lypical over-all process yields are 


Acrylonitrile from HCN 
Acrylonitrile from C.Hz, 7 


important operatin 


) percent 


) percent 


Commercial installations: Plants utilizing 
are: Monsanto Chemical Company, Texas ¢ 
Cyanamid Company, Fortier La inder « 
Goodrich Company, Calvert City, K nnounce 


References: “The Manufacture of Acrylonitrile From Natural 
(jas oe rhurston, BE. L. Carpenter, and F. Derbenwick of 
American Cyanamid Ce Fourth World Petroleum Conger 


Rome . Italy 





Alkyl Aryl Sulfonates 


Application: A process for the manufacture of do- 
decylbenzene sulfonate synthetic detergents, 

Charge: Benzene, dodecene (propylene tetramer), sul- 
furic acid, caustic soda, and “builders.” 

Product: Finished detergent containing 15 to 40 per- 
cent sodium dodecylbenzene sulfonate. 

Description: ‘This process involves reaction of do- 
decene with benzene in the presence of aluminum chloride 
catalyst; fractionation of the resulting crude mixture to 
recover the desired boiling range dodecylbenzene; sul- 
fonation of the dodecylbenzene and subsequent neutral- 
ization of the sulfonic acid with caustic soda; blending 
the resulting slurry with chemical “builders”; and drying. 

Dodecene (350-420 F. boiling range) is charged into 
a reaction vessel containing benzene and aluminum 
chloride, The reaction mixture is agitated and circulated 
through an external cooler to maintain the reaction 
temperature at about 115 F, maximum, An excess of 
benzene is used to suppress the formation of by-products 
Aluminum chloride requirement is 5-10 weight percent 
of dodecene, The reaction may be carried out using 
hydrofluoric acid or sulfuric acid in place of aluminum 
chloride 

After removal of aluminum chloride sludge, the re- 
action mixture is fractionated to recover excess benzene 
which is recycled to the reaction, a light alkylaryl hydro- 
carbon, dodecylbenzene, and a heavy alkylaryl hydrocar- 
bon. The dodecylbenzene is a water-white liquid having 
a boiling range of 530-600 F 

Sulfonation ol the dodecylbenz ne may be carried out 
continuously or batch-wise under a variety of operating 
conditions using sulfuric acid (100 percent oleum 
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usually 20 percent SO ol anhydrous sulfur trioxide 
Che optimum sulfonation temperature is usually in the 
range of 100-140 F. depending on the strength of acid 
employed, mechanical design of the equipment, etc, Re- 
moval of spent sulfuric acid from the sulfonic acid is 
facilitated by adding water to reduce the sulfuric acid 
strength to about 78 percent. When anhydrous sulfur 
trioxide is the sulfonating agent, there is no spent acid 
removal problem and the sulfonic acid is ready for further 
processing immediately after sulfonation 

The sulfonic acid is neutralized with 20-50 percent 
caustic soda solution to a pH of 8 at a temperature of 
about 125 F. Chemical “builders” such as trisodium 
phosphate, tetrasodium pyrophosphate, sodium silicate 
sodium chloride, sodium sulfate, carboxymethyl! cellulose 
etc., are added to enhance the detersive, wetting or other 
properties desired in the finished product. A flaked dried 
product is obtained by drum drying, or a bead product is 
obtained by spray drying 

Operating Conditions: Refer to the above text and 
flow diagram. 

Yields: Alkylation, 75 percent 
tially 100 percent; drying, 95 percent or greater 

Commercial Installations: Continental Oil Company, 
Baltimore, Md., and Chicago; Atlantic Refining Com- 
pany, Philadelphia, Pa.; Oronite Chemical Company 
Richmond, Calif.; Monsanto Chemical Company, St 
Louis, Mo., and Standard Oil Company of 
Whiting, Ind 

References: Prerroteum Reriner, July, 1954, p. 157 
Ind. Eng. Chem., 46, 1925 (1954): Ind. Eng. Chem., 4, 
248 (1954 J]. Am. Oil Chemists Soc., 31, 200 (1954 


sulfonation, substan 
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Ammonia 


Application: A process for manufacturing ammonia 
Charge: Catalytic Reformer Off-Gas, 
Product: [ iquid Anhydrous Ammonia 


Description: Briefly, the complete process scheme in- 
volves the following steps: (1) Separation of air into nitro- 
gen and oxygen; (2) purification of the hydrogen; and (3 
synthesis of ammonia from the hydrogen and nitrogen 
mixture 


As shown in diagram, air is compressed, scrubbed with 
caustic for carbon dioxide removal and then dried. The 
air is separated by liquefaction and distillation into nitro 
gen of 99.99 percent purity and oxygen of 85 percent 
purity. This oxygen is available as a by-product but in this 
presentation is treated as a waste gas, A high hydrogen- 
content catalytic reformer off-gas such as may be obtained 
from a fixed-bed, nonregenerable platinum-catalyst unit 
has been assumed as feed, The assumed analysis is hydro 
gen, 93.0 and hydrocarbons, 7.0 vol. percent. The gross 
heating value is 490 BTU/std. cubic feet. In view of the 
high hydrogen-concentration and low acid-gas concentra- 
tion, the purification of this reformer gas is very easily 
accomplished by a light caustic scrub, low temperature 
condensation of most of the hydrocarbons and the nitrogen 
wash to remove traces of methane and any carbon monox 
ide. Part of the synthesis nitrogen is supplied by vaporiza- 
tion of liquid nitrogen in the nitrogen wash unit. Addi 
tional nitrogen from the air separation unit is added to 
the hydrogen to make the synthesis-gas mixture 
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rhe synthesis-gas mixture consists of 3 parts hydrogen 
| part nitrogen, about 100 ppm inerts, and less than 20 
ppm total oxygen-containing impurities. The synthesis-gas 
mixture 1s compressed to about 600 atm. and filtered for 
oil removal, It is very important that all of the oil be 
removed from the synthesis gas stream before it 


goes to 
the ammonia converter 


The oil, if not removed, can con 
taminate the catalyst and reduce its life. The activity of 
the catalyst is reduced rather rapidly by poisons carried 
over in the compressor lube oil. At the inlet to the am 
monia converter, the fresh feed is joined by 
stream of unconverted hydrogen and nitrogen 


a recyt le 
The com 
bined feed stream is heated inside the ammonia converte 
by heat exchange with product gases, The hot hydrogen 
nitrogen mixture passes through a bed of promoted tron 
catalyst, where conversion to ammonia occurs, Effluent 
gases from the converter are cooled by exchange with 
water and product ammonia is condensed and s« parated 
from the unconverted vases in a high pressure separator 
The ammonia is sent directly to storage and the hydro 
gen and nitrogen are recycled by means ol the recycl 
COMpressor 


Operating Conditions: Jhb 


erates at about 600 atmosphe res 


Commercial Installations: S«\ 
are unde r construction 


References: Prrroteum Reriner. Dev 
May 5 pl } ) 





Ammonia (Claude Process) 


Application: The Claude process for the manufacture of am steel shell and closure, and certain internals of high-nickel allo 
monia [he catalyst is a special magnetic iron oxide, doubly promote: 
Charge: Synthesis gas-—-approximately 75 mole percent hydro with aluminum and potassium oxides, and reduced in situ, The 
gen, 25 mole percent nitrogen gases make several passes through the internals for the double 
Product: Technical grade ammonia (99.5 percent purity) purpose of keeping the outer shell cool and exchanging heat 
Description: The synthesis gas is compressed to 15,000 psi, between products and reactants. Electric heating coils are pro 
cooled to ambient temperature, and passed through a separator vided for starting up the converter. The catalyst basket is de 
for removal of compressor lubricating oil. It is then charged to signed for convenient removal from the reactor shell, since th« 
the methanator reactor, where carbon monoxide is converted catalyst life is on the order of 2-3 months 
according to the reaction Iypical operating conditions for the first-stage converter are 
CO ‘H . pressure, 14,500-14,700 psi; temperature in reaction zone, 900 
; ’ J CH, ’ H () 
1100 F. (depending on age of catalyst); vapor space velocity 
A reduced iron catalyst (previously used in the ammonia con 44,000 hr.-’; and conversion per pass, 40 percent. The exit ga 
verters) is used, The methanator reactor is a steel vessel con from the converter has a temperature of 300-350 | 
taining a catalyst basket and means for internal heat exchange About 80 percent of the ammonia in the exit gas is condensed 
between inlet and exit gases. Typical operating conditions are in a water-cooled exchanger, and trapped out to product storage 
pressure, 15,000 psi; temperature in reaction zone, 730-930 F lhe uncondensed material passes to the recirculating compressor 
(depending on age of catalyst); vapor space velocity, 60,000 where the pressure is boosted by 500-1000 psi. The discharge gas 
hr.’ Catalyst life is on the order of six months is cooled, oil is removed, and the gas fed to the second-stage 
The methanator effluent is cooled from 300 F. to ambient converter 
temperature, which causes condensation of water and small The second-stage converter is similar in design to the first 
amounts of methanol and methylamine produced in the methan stage unit, and operates under the following conditions: pressur 
ator. These materials are removed in a separator, and the gas is 15,000-15,500 psi; temperature in reaction zone, 900-1100 I 
then ready for admission to the synthesis loop. It contains hydro depending on catalyst age vapor space velocity, 30,000 hr 
gen and nitrogen in a 3.0:1.0 ratio, and some 2.0-2.5 percent conversion per pass, 40 percent. The exit gas, at a temperaturé 
inert gases of 280-330 F., is mixed with fresh synthesis gas and the cycle 


The synthesis loop comprises two ammonia converters with repeated 
attendant condensers and separators, a reciprocating compressor A buildup of inert gases is prevented by bleeding off a portion 
for circulating the gases around the loop, and a purge system of the exit gases from the converters 
for controlling the level of inerts The condensed ammonia from the converter exit stream 
The fresh synthesis gas from the methanator is introduced depressured und stored in steel spheres at about 55 psig ane 
downstream of the second-stage ammonia converter other points 48 I 
of introduction cz be used) before the gases from that con Vield: Over-all process yield, ammonia from synthesis gas, 
verter have been cooled, The mixture passes to a water-cooled 85-87 percent 
condenser where some 60 percent of the ammonia present is Commercial Installations: This process is used at the followin 
condensed The condensate is trapped out to low pressure re plants Hercules Powder Co.. Pinole, ¢ alif Mississippi Chemi 
ecivers and ultimately finds its way to product ammonia storage Corp., Yazoo City, Miss.; Mississippi River Fuel Corp., Cryst: 
The non-condensed material comprises the feed to the first-stag: City, Mo.; San Jacinto Chemical Co., Houston 
ammonia converter Reference: Thompson, H. L., P. Guillaumeron and -N 
The first-stage converter is a specially-desiened vessel with Upde graff, Chem. Eng. Progr $8.468(195 


128 PeTROLEUM Ri 





Ammonia and Urea FOSTER WHEELER CORPORATION 


Application: This is the Casale process for the manu The gas stream then is mixed with enough nitrogen to 
facture of ammonia and the Pechiney urea process establish molecular proportions and is fed to the Casale 


ammonia synthe SIS step This gaseous mixture ol hydroge nh 
Charge: The charge is natural gas and air and nitrogen is compressed to approximately 9000 to 12 


QOO psig (as conditions indicate is cooled to about 
100 F.. and enters the reactor via the jet ejector ysterm 


Products: High purity ammonia and urea 
where ammonia is formed over a catalyst. The effluent 
gases are cooled, and then liquid is separated from gasé 


Description: The process consists of these stages | 


9 ; Ihe unconverted gases are recirculated, and liquid anhy 
air fractionation, (2) synthesis gas generation }) shift 


: . drous ammonia moves to storage or to the Pechiney urea 
conversion, (4) carbon dioxide removal, (5) liquid nitro- 
~ production plant 
gen wash, (6) ammonia synthesis and (7) urea manu 
facture In the Pechiney proce the liquid anhydrous ammonia 
' , eactio IW) 
Air, filtered and caustic S< rubbed. is compress d to is pumped up to the pre ure | the reaction yvetern, 29) 
' g ; ‘ ) ly 34Of id ) f 
about 600 psig, liquefied and separated into nitrogen and psig, 1s heated to approximately ) | ind join he 
° . ‘ . x t uo di ‘ ‘ ) ( ) 
oxygen in a liquid ais plant The liquid oxveen is pumped carbon dioxide entering the Pechiney re actor. [he irbor 
dioxide has also been compressed to 2900 psig and pre 


heated to about 500 F. In the reactor there is also present 


a circulating neutral oil containing recycle ammonium 


through vaporizers to T he ‘| exaco Developme nt ¢ orpo 
ration synthesis gas generators at 400 psig. The liquid 
nitrogen is used in step 5) and (6 “Third paragraph” 


Pre heated natural and oxvgen at about 100 psig enters carbamate in the form of a finely disper ed solid ot hurr 
the generator through a special mixing burner. The prod he urea-carbamate-oil mixture leaves the reactor and 
ucts, carbon monoxide and hydrogen, are quenched and pressure is reduced to 60 psig. In a liquid-vapor separatin 
shifted in the shift converter, the carbon monoxide shift vessel the oil in slurry form is mixed with an aqueous solu 
ing to carbon dioxide and hydrogen with steam and a tion of urea (the water is a product of the reaction) and 


18 pumped from the bottorn for liquid ol 


liquid separatior 
catalyst. The synthesis gas generator requires no catalyst jul paration 
: . il t solution ‘ olutio 

Carbon dioxide is removed by absorption from the ga: the oil and the urea solution. The urea solution 


stream with MEA (mono-ethanol-amine). The carbon di 
oxide is then stripped from the solvent 


centrated and finished for the production of urea iv 


form. The unconverted carbamate i 
: , i] . lury 

The synthesis gas is then caustic washed and dried be actor as oil-carbamate slurt 

fore entering the liquid nitrogen wash system. Here, essen 

tially all gases except hydrogen are condensed out of the References: Prrroteum Ree 


) 


stream Chemical Engineerine, May’54 p 
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Ammonium Nitrate 


Application: A process for manufacturing fertilize: 
grade ammonium nitrate 


Charge: Anhydrous liquid ammonia 


Product: Prilled ammonium nitrate with a nitrogen 
content of 33.5 weight percent 


Description: First, ammonia is oxidized with air to 
produce oxides of nitrogen which are then absorbed in 
water to form nitric acid. The reactions may be written 
as follows: 


t NH, 4 Oo t+NO 


2NO + 2) 2NO 
tNO, + H,.O >HNO, -+ NO 


6HO 


Ammonium nitrate is then formed by the reaction of 
nitric acid with ammonia as follows: 


NH, + HNO, NH,NO, 


he duPont process ammonia oxidation unit is shown 
Anhydrous liquid ammonia is first vaporized and then 
mixed with clean, compressed air and passed over a plati- 
num gauze catalyst at 100-psig pressure. This catalyst is 
contained in the converter and, as the reaction is highly 
exothermic, requires water cooling 

The hot gas emerging from the converter is cooled by 
heat exchange The cooled gas then goes to an absorber 
tower where steam condensate is used for absorption. A 
secondary oxidation reaction occurs in the tower with the 
bleaching air which is introduced to the absorber. The 
nitric acid produced passes through the bleach tray where 
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oxides of nitrogen are stripped from the acid 

In the production of ammonium nitrate, the ammonia 
as a vapor, and nitric acid streams are metered and con 
trolled individually to give as close neutralization as 
possible. Under normal operation a solution of 83 to 85 
percent ammonium nitrate may be attained by allowin; 
the heat of reaction to evaporate the excess water. The 
solution then goes to a storage tank 

Before solidification the solution is pumped to a vacuum 
evaporator where it is concentrated to about 95 percent 
ammonium nitrate. The prilling process for solidification 
is that of Canadian Patents and Development, Ltd. The 
95 percent solution is pumped to the top of the prillin; 
tower and sprayed countercurrent to an updraft of ai 
The free fall distance in the tower is greater than 100 feet 
4 wet granular salt is formed. Little or no moisture is lost 
in this process and the salt still has about 5 percent water 

The wet salt is dried in rotary kiln-type dryers. The 
salt then passes through a cooler using unheated air. At 
this point the moisture content is about 0.1 percent. Th 
ammonium nitrate is mixed with four weight percent clay 
to prevent caking during storag« 


Vields: The over-all yield of ammonia to ammonium 
nitrate is about 95 percent This amounts to about 2.25 
tons fertilizer per ton ammonia feed 


Commercial Installations: The first Girdler plant 
started operation for Mississippi Chemical Company 
Yazoo City, Miss., in 1951. It has a capacity of 140 tons 

| 
per day. A second installation, with a capacity of 
per day, has been placed in operation for Cooperative 
Farm Chemicals Association, Lawrence, Kan 


40 tons 
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Ammonium Nitrate (Stengel Process) commerciat souvents CORPORATION 


Application: A process for manufacturing fertilizer 
grade ammonium nitrate 


Charge: Anhydrous ammonia and nitric acid 
Product: Flaked ammonium nitrate. 


Description: ‘The Stengel process produces molten or 
dissolved ammonium nitrate of any desired concentration 
No further concentration or evaporation is required for 
either prilling, graining or flaking, ‘The process is not dan- 
gerous as there is no large amount of molten ammonium 
nitrate in the reactor at any one time and this is blanketed 
with steam until it enters the weir box 

Liquid anhydrous ammonia is vaporized and super- 
heated to 225 F. and introduced along with nitric acid 
at 290-330 
F. into the top of the packed reactor. The reaction pro- 


ceeds as follows 


containing ammonium nitrate fines, dissolved 


NH; + HNO, — NH,NO, + 20,600 cal 


rhis reaction product passes to a separator where heated 
air is introduced to reduce the water content and the 
molten ammonium nitrate is removed from the bottom 
Before the air is introduced to the reactor it is heated 
to 400 F. by exchange with the separator overhead prod- 
uct and then introduced into the reactor in two different 
places. This air is blown up through the molten salt and 
carries with it water vapor, This process reduces the water 


content of the molten ammonium nitrate from about 2 


“ 
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percent to less than 0.2 percent This air must be fre 
from any oil or other carbonaceous matter ince these 
materials make 


ammonium nitrate more susceptible to 


{ xplosion 


The air leaving the stripper carries with it a small 
amount olf entrained ammonium nitrate. To remove this 
the air is scrubbed in a partial condenser to remove the 
ammonium nitrate and traces of ammonia. The concen 
trated liquor obtained from this scrubbing is 


recycled 
back to be used as solvent in the fines dissolving tank 
The rate of recirculation of condensate in the partial 
condenser is controlled by the specific gravity of the con 
centrated liquor, The overhead from the partial condenser 


is scrubbed with water before venting to the atmosphere 


The molten ammonium nitrate product flows to a welt 
box and onto stainless steel cooling belts, The belts move 
over water and the molten ammonium nitrate solidifi 
At the end of each belt the flake is broken up and goes to 
grinders and sizing equipment. The fine 
nitric acid mixing tank 


return to the 


The final produc t is coated with 3 pounds of diatomace 
ous earth for each 97 pounds of ammonium nitrate 


Vields: The over-all ammonia to ammonium nitrat 
100 percent 


Commercial Installations: Commercial Solvents Cor 
poration, Sterlington. La 


References: Industrial and Engineering 
Vol 46,Apr.’54 p622 
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Ammonium Sulfate 


Application: This is a process for the manufacture of 
dry ammonium sulfate 


Charge: Sulfuric acid-oil sludge and ammonia are the 
charge materials 


Products: The products are dry ammonium sulfate and 
recovered oil 


Description: The process described here represents an 
economical method for the reduction of atmospheric pollu 
tion through the use of refinery waste streams in the manu- 
facture of ammonium sulfate, Ex« ept for the source of the 
charge, this process differs very little from one that would 
utilize fresh acid 

Sulfuric acid refinery sludge and either commercial am 
monia or waste ammonia from various refinery streams are 
charged to the reactor where they form ammonium sulfate 
In an aqueous solution. The oil and carbonaceous material 
in the sludge do not interfere with the reaction. The charg: 
acid strength may be as high as 30 to 50 weight percent, 
but the acidity of the reactor product is maintained at 0.5 
percent, This final concentration promotes good crystal 
growth and assures complete utilization of the ammonia 

The reactor operates at a pressure of approximately 
7 psig and a temperature of 240 to 245 F. Higher tempera- 
tures Cause un reased corrosion The vigorous heat of re- 
action induces thermal mixing. Dilute ammonium sulfate 
30lution is recycled to the reactor to absorb the heat of 
reaction. The product stream overtlows to a separator for 
separation of the oil and aqueous phases. The gas and 
vapor from the reactor and separator pass to a condenser 
and accumulator for separation into the respective non 
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condensible gas, oil and water streams 

The solution from the separator is combined with a r 
cycle ammonium sulfate slurry and charged to an evapo 
rative crystallizer, Sufficient heat is added to maintain the 
crystallizer at the desired temperature. The solution 
concentrated and the ammonium tallized 
through evaporative cooling. A vacuum is maintained by 
an overhead condenser and jet ejector. Crystal growth is 
promoted by recycling slurry from the vessel below th« 
barometric leg back to the crystallizer. Example conditions 
in the crystallizer are 150 F. with a pressure of 
the vapor space 


sulfate cry 


) pSla IT 


The slurry from the crystallizer is charged to a continu 
ous centrifugal filter. The crystals are given a water wash 
by means of an internal wash line before they are dis 
charged to the dryer. The filtrate liquor is recycled to the 
reactor. Saturated solution from the crystallizer may be 
added to the recycle filtrate for control purposes. Th 
dryer reduces the water content of the crystalline ammo 
nium sulfate to approximately 0.05 weight percent to pre 
vent caking The product is conveyed to storage bin 
through ducts by the use of dry air 


Operating Conditions: The prin ipal operating con 


ditions have been mentioned in the desi ription above 


Vields: The yield of ammonium sulfate is approximatel) 
95 weight percent, based on the acid in the sludge 


Commercial Installations: A variation of this process 
is employed by the General Petroleum Corporation at Tor 
rence, Calif. Several other companies employ similar prov 


esses 
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Amyl Alcohol 


Application: Continuous process for the manufacture 
of amyl alcohols. 


Charge: Pentane, chlorine, caustic soda 


Product: Various grades of mixed amy! alcohols 


cluding primary, secondary, and tertiary isomers 


Description: Pentane is dehydrated by contacting with 
anhydrous hydrogen chloride, which is a by-product of 
the chlorination step The anhydrous pentane and chlo- 
rine are vaporized separately, and then mixed in such 
proportions that the mixture is not in the explosive 


range. This mixture, at a temperature of about 120° C 

then goes to a pipe still where the chlorination reaction 
- 7 

the pipe still at about 


takes place. The reactants leave 


00° C 


the formation of dichloropentanes 


and are immediately sent to a cooler to suppress 


From the cooler the reaction mixture enters a fra 


tionating column in which hydrogen chloride and pen- 
tane are removed overhead. The pentane is condensed 
and returned to the make-up tank. The hydrogen chloride 
is sent to the pentane dehydration tank where part of it 
reacts with the water in the pentane to form hydrochlori 
acid; the acid separates from the pentane and is periodi- 
cally drained off to the sewer. The unreacted hydrogen 
chloride passes from the pentane dehydration tank to the 
recovery unit, where it is dissolved in water to form a 
commercial grade of hydrochloric acid 

The bottoms from the first column, consisting of amy! 
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chloride, dichlorides, and some pentane, go to a second 


column, where the pentane 1s taken off overhead and 


recycled to the first column. The bottoms from the second 
column are sent to a third column where amy! chloride 
is taken off overhead, and dic hloropentanes are removed 
as the bottom product. The amyl chloride then goes to a 
fourth column in which residual amounts of pentane are 


removed, and recycled to the first column 


The amyl chloride a mixture of the primary, se 


ondary, and tertiary isome! is scrubbed with caustic 


to remove traces of hydrogen chloride, and is then fed 


to a digestor in which it is hydrolyzed to form amy! 


alcohol ( aust soda Is Uu ed : the hy are iyvzing agent 


and oleic acid as a catalyst. The mixture goes to a secon 
digestor from which crude amyl! alcohols are removed a 
a top prod 


hydroly 


the second digestor 


uct. Brine is formed a i b product of the 


reaction, and is removed from the bottom of 


The crude alcohol is condensed, and the water fraction 
removed by decantation. It then goes through a seri 
of three columns in which amylenes (a b product ol 
the hydrolysis reaction umyl chloride, and water are 
removed, The amylenes are used in th production of 
amylphenols in another proces and the aq | chloride 
is recycled to the digestor Finally, the mixture of amyl 
alcohols 18 charged to a batch till where the arious 


grades and isomers are separated by fractionation throug! 


a bubble cap column 


Reference: Prrroteum Reriner, Sept.’53,p./ 








Butadiene from Butane 


Application: An adiabatic fixed-bed catalytic process 
for dehydrogenation of n-butane to butadiene 
butenes, 


and/or 


Charge: Fresh feed of butane, together with the butane- 
butene mixture recycled from the final butadiene purifi- 
cation section 


Product: A crude butadiene stream from which high 
purity butadiene can be extracted 

Description: The charge is pumped from an accumu 
lator through a feed-quench oil heat exchanger and a 
heater, being heated to approximately 1150 F. before en- 
tering the reactor 

Effluent from the reactor is quenched by direct contact 
with circulating quench oil, and moves from the quench 
tower to a knockout drum and then to the first of four 
compressor stages. Overhead from the last knockout drum 
passes to a conventional absorber and then to a stripper 
for recovery of C, and heavier material, Bottoms from the 
knockout drum also move to the stripper. Effluent from 
the stripper goes to the butadiene recovery and purifica- 
tion plant, and butane-butene recycle stock is then fed 
to the charge accumulator in a continuous operation 

On-stream time of each catalytic reactor in the series 
may be from 7 to 15 minutes. but generally is in the 8-10 
minute range. Each on-stream period is followed by 
vacuum purge to remove hydrocarbons, after which re- 
generation is carried out with air that is pre-heated by 
direct combustion of fuel in the air stream 

In a three-reactor series, one chamber receives hydro- 
carbon feed while the second receives regeneration air 
and the third undergoes valve changes and purging. 
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Catalyst: The catalyst employed is in the form of 
cylindrical pellets consisting of active alumina impreg 
nated with 18-20 percent chromic oxide. It is necessary 
to prevent contamination of the catalyst with iron. Small 
amounts of iron oxide are catalytically active at process 
conditions, resulting in large amounts of coke and lig 
gas, plus spalling and catalyst breakage 


Operating Conditions: Major process conditions 
butadiene production are as follows 
1125 F 
Pressure 5 in. He. Abs 
Space rate 1-1.5 vol. chg./vol. cat./hr 
On-stream period 8-10 min 
Vields: Plant experience shows that 11 to 11.5 weight percent 
butadiene per pass may be achieved, with ultimate total yield of 


about 52 percent butadiene 


Average temperature 





Total Reactor Ultimate Yield 
Recycle Feed Product Percent Weight 
Percent Percent Percent n-Butane Fresh 

COMPONENT Werght Weight Weight | Feed 


Hydrogen 
Methane 
Us 

Us 
Isobutane 
n-Butene 
n-Butane 
Butadiene 
Cet 
Coke 
Inerts 


we Total 100.0 100.0 100.0 100.0 





Commercial installations: Standard Oil of California at EF! 
Segundo, Calif.; units under construction for Texas Butadiene & 
Chemical Corp., Houston and Chemische Werke Huels, at Mar, 
Kreis Recklinghausen, West Germany 

Reference: PeTroteum Reriner, Dec.’54,p173 
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Butadiene from Butenes 


Application: A process for the catalytic dehydrogena- 
tion of normal butenes to butadiene-1,3 


Charge: A C: hydrocarbon stream containing about 80 
weight percent n-butenes 


Product: A crude butadiene stream from which high 
purity butadiene can be extracted 


Description: The feed is preheated to about 1000 PF. in 
the hydrocarbon superheater. The hot gases are then 
mixed with superheated steam and the mixture is passed 
through the fixed-bed catalyst, The low partial pressures 
necessary for the dehydrogenation of the butenes to 
butadiene by the catalyst are obtained by the use of this 
steam. Carbon deposited on the catalyst is removed by a 
“water gas reaction” with steam, partially during the de- 
hydrogenation and partially during the regeneration cycle 

The hot gases leaving the reactor go through steam 
generators where they are cooled and where some of the 
steam for the process is generated. The hot reactor effluent 
is further cooled in an oil quench tower and a water 
quench tower. Water condensed from the effluent after 
compression is stripped of any volatile hydrocarbon in a 
water stripping tower and is then discharged to a blow- 
down system. 

After compression and cooling, the effluent enters a 
condensate separator. The gases from the separator are 
fed to the absorber where the Cs hydrocarbons are ab- 
sorbed in a light naphtha which is then recycled to the 
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oil quench .ower, The 


ESSO RESEARCH AND ENGINEERING CO 


condensate from the separato! 
containing the unstabilized Cs cut, is fed to the stabilizer 
where the lighter components are removed overhead. 

he bottoms stream from the stabilizer is fed to the 
rerun tower where the Cs and heavie1 components are 
removed as bottoms, The overhead stream is the crude 
butadiene product 


Operating Conditions: | hy pring ipal operating ¢ ondi 


tions are 


Space elocity, V/H/V\ Volume of n-butense 
18 gas at standard conditions per hour 


per volume of catalyst 
14 
Pressure Above Bed, psi 
Pressure Below Bed, psi 
Partial pressure, mn 
Steam/Butene, Gas 
Demper ature I 


Vields: Typical once-through yields* are as follows 





heed Products 
Weight Percent | Weight Percent 


Normal Kutenes “J “ 
Butadien 

(ther (4's 

Polymer 

Fuel Gas and Cok 


*\ ‘ 
Yields and operating 








Carbon Bisulfide 


Application: A process for the manufacture of carbon space velocity, 400-600. Approximately stoichiometric propor- 
bisulfide tions of sulfur and methane are used, and they are about 9 
percent converted during passage through the reactor 
Charge: Natural gas, predominantly methane and con The reaction yields approach theory very closely. By-products 
, ie : oe ' ereesifishs 
taining a minimum of propanes-plus; sulfur, 99 + percent include light mercaptans and heavy di- and poly-sulfides. The 
reactor effluent is cooled in a sprayed U-bend exchanger and 
yurity 
I passed to a tank from which condensed sulfur is withdrawn at 
Product: Rayon-grade carbon bisulfide, 99 4 percent 50 F. This sulfur could be recycled, but is small in quantity and 
so in addition contains accumulated tars 
purity Sulfur is de-entrained from the exit gases, and they are then 
Description: Fresh sulfur is melted, if necessary, and fed to an absorption column in which carbon bisulfide is re 
rl} moved by a selective, mineral oil-type solvent, The rich o ; 
- -. “ pumped to a stripper where the carbon bisulfide is removed and 
sulfur is maintained in the molten state at 250-270 F. by sent to the distillation 


combined with recycle sulfur in an underground tank 


section The off gas from the absorber 
steam coils, and is transferred continuously to the boiler by contains 90-95 percent hydrogen sulfide and passes to a sulfur 
means of a well-type pump The boiler produces a super recovery unit. Details of this unit are given elsewhere in thi 
heated vapor at 1100-1200 F. and 20-30 psig, under which ~— ; 

“ee” ; > 1¢ stripped carbon bisulfide is purified in two successive 
conditions most of the sulfur is in the diatomic form. The distillations, with the final product being taken overhead f 


boiler is of stainless steel construction and presents mainte the second column, The distillation columns are of steel 


, ‘ j ‘ 
nance difficulties due to the corrosiveness of sulfur and to — tion ane = refrigerated overhead condensers 
, es he carbon isulfide roduct is stored and shipped 
the fouling tendencies of impurities in the sulfur, Pebbl det P Seer Seer 
? containers. A blanket of water is used to minimize fire 


heaters have been proposed as a partial solution to this Further purification of the product is required before it 


problem USP requirements 


Methane (natural gas) is preheated separately to 1000 Operating Conditions: Typical conditions for the « 


1200 F., depending on the heavy impurities and their tend uction between methane and sulfur are given in the 
ency to decompose The preheated sulfur and methane Yields: Typical over-all process yields 
streams are then mixed and passed down through the re Carbon bisulfide from methane 90-95 percent 


actor where carbon bisulfide is formed according to the Carbon bisulfide from sulfur IY percent 


formula Commercial installations: |his process or a variation 

by Barium Reduction ( orp., South Charleston W Va 
CH, 258 ‘ H.S Machinery and Chemical Corp Westvac Chlor-Alkali 
sion), South Charleston, W. Va.; Stauffer 
Lhe reactor is a vertical, stainless steel vessel filled with silica Alabama (under construction 

gel catalyst (a number of other materials may be used as catalvt Reference: For a discussion of the + 

and operated adiabatically Typical reaction conditions are paper by H. Folkins, E. Miller, and H. He 

temperature, 1050-1150 Ff pressure 20-50 psig; vapor hourly $2, 2202 1950 





Carbon Black (Lynn Process) 


Application: A process for the manufacture of furnace 
type carbon black. 


Charge: Natural gas of a combination of natural gas 
and petroleum oil 


Description: The furnace types of carbon blacks are 
normally made by the high temperature cracking of nat 
ural gas and/or petroleum oil and are known as gas 
blacks or oil blacks, depending upon the primary feed 
stock. Carbon blacks are further separated into color or 
rubber blacks with varying properties which must be 
closely controlled to the specifications and grades required 
for their intended commercial use 

Ihe simplified flowsheet is typical for a plant produc 
ing a gas blac kora combination of gas and oil blac ks with 
an approximate 50 percent oil charge. In the manufacture 
of gas blacks natural gas is introduced into the interior of 
a multi-port burner at a very low pressure, preheated ait 
is simultaneously introduced around the lazy flame of 
the gas burner, but at a low point in the interior of the 
furnace, Temperatures in this zone range from 2200-2400 
F. The combustion process temperatures are in the main 
controlled by the air-gas ratio which may vary from 4:1 
to 8:1 depending on the type and quality of carbon black 
to be made. 


Above the gas burners at higher temperatures, 
occurs. It is within this zone that oil, when used, is introduced 
by means of vertically located air-cooled oil burners with me 
chanical atomization and varying air ratios. The furnace con 
tains an adjustable hood, which may be raised or lowered for 
optimum operating conditions and products. Within this hood, a 
highly turbulent region exists and temperatures may vary from 
2600-3000 F. and the feed-stock is cracked to its components of 


dissociation 
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carbon and hydrogen. The conditions that obtain in this zone 
may be described as a heterogencous gas ph ise catalytic reaction 
the hood acting as the catalyst Products of combustion and 
carbon black produced, then leave the furnace and enter the 
primary cooler 


In the primary cooler the carbon black gas mixture is cooled 
to about 1000 F. with a counter-current flow of air. An additional 
reversible reaction occurs during this stage which adds to the 
yield ot carbon black and igglomeration takes place From the 
primary cooler the products enter cyclone collectors where be 
tween 60 to 80 percent of the black is collected, atmosphericall 
cooled and stored for bagging or pelletizing. or sent on for mix 


with final produc ts 


From the cyclones the balance of the carbon black gas mix 
ture enters the secondary cooler where it is cooled to about 
I ind then enters a Dustube collector where the balance of the 
black is collected. Carbon bla um the secondary collector ma‘ 
be mixed with the primary luct or sent on to the deaerator 
for con paction as 1 loose or { ick. Both the primary and 
secondary recovered blacks must be pulverized and are there 
fore sent through high speed hammermill before either bagging 
is a loose black or to be pellet zea Pelletizing wccompli hed 
by means of a dry process wherein the carbon black is fed int 
a slowly rotating drum which forms small pellets. The pellets ar 
then clevated to a shaker screen where they are « parated and 
screened to the required size rejects are returned to the han 
mermill. Pelletizing increases the bulk density which rm othe 
typical rubber blacks vary from 21 yun per cubic foot 
t also results in a relativel clean 


flowing product 


much preferred by the user 


Vields: The yields are dependent upon the carbon content of 
the feed stock. Recoveries from an average natural gas are about 
12-14 pounds per 1000 cubic feet for the Semi-Reinforcing Fur 
nace type of blacks 


References: Chemical and Engineering Neu Vol.32.No.33.Aug 


16 54,p3294 Chemical Week Aug.14 54,p40 Chemical Engi 
neering July 54 pl20; The Ou and Ga ] urnal, May9 55 120 
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Carbon Black (Oil Black) 


Application: A process for manufacturing highly- 
reinforcing furnace blacks from heavy residual oils 


Charge: Heavy residual oil, natural gas, air 


Products: HAF and SAF carbon blacks, pelletized, 


bulk density 23 pounds per cubic foot minimum 


Description: il is preheated in a direct-fired or 
molten-salt type heater and introduced into a reactor in 
which gas and air are burned to provide the heat neces- 
sary to crack the oil, The furnace used is the Phillips 
type reactor (Krezci, J. C., to Phillips Petroleum Com- 
pany, U.S. 2,564,700, August 21, 1951) under a licensing 
agreement. Air for the reactor is furnished by centrifugal 
blowers. The temperature in the oil reactor is maintained 
at about 2500 F by controlling the air pressure at about 
t psig. The oil is cracked to carbon and hydrogen with 
side reactions producing carbon dioxide, carbon monox- 
ide, and water, Trace amounts of acetylene and methane 
are also produced 

In the quench section of the reactor, direct water sprays 
cool the carbon black-gas mixture to about 1200 F. The 
mixture is air-cooled in a long duct, partially finned to 
take advantage of some air cooling, to about 700 F. in a 
long ceramic tube, then enters a vertical cooling tower, 
sized for a velocity of about 25 feet per second, in which 
water sprays reduce the temperature to about 550 F 

The cooled reaction mixture passes into a series of four 
cyclones which remove about 70 percent of the black, 
then into a secondary cooler in which more water sprays 
cool to under 300 F, Final cleaning of the gas occurs in 


138 


a bag filter in which Orlon bags remove essentially 100 
percent of the black 
used for final recovery, with the resultant slurry used 
for quench water in the furnaces 


Alternatively, a wet scrub may be 


Carbon black is continually discharged from the colle¢ 
tion equipment by rotary valves and picked up by a 
pneumatic conveyor. The black is collected in a smaller 
diameter collecting cyclone and discharged through a 
high speed hammer mill to break up and disperse the 
very small quantities of hard agglomerates that may be 
present 

Carbon black is pne umatically conveyed to the pelletiz- 
ing systems, after passing through a high-speed hammer 
mill to eliminate hard aggregates. Either wet or dry pel- 
letizing is used, depending on the bulk density required 
and the method of shipment preferred 

Pelletized black is shipped in bulk hopper cars or in 
)-pound three-ply kraft paper bags 


Operating Conditions: [he critical operating condi 
tions are those in the reactor design. Reactor design and 
control determine yields and quality 


Yields: The process yields up to 60 percent of the 
actual carbon content of the oil feed as finished black 


Commercial Installations: [his 
tions is in use by Continental Carbon Company at Ponca 
City, Okla., and Westlake, La.; and by Cabot Carbon 
of Canada, Ltd., at Sarnia, Ont 


process ol VaTla 


Reference: PrrroLeuM Reriner, Dec. ’54, pp. 179-181 
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Cumene 


Application: A process for alkylating propylene and 
benzene 

Charge: Propane-propylene and benzene 

Product: 
matics, and propane LPG 

Description: The propane-propylene charge to the 
Cumene unit should be treated for the removal of hydro- 


Isopropyl benzene (cumene heavy aro- 


gen sulfide and basic nitrogen compounds before being 
charged to the catalyst section. The hydrogen sulfide re 
moval is generally accomplished by treatment with caustic 
although any other suitable method may be employed 

The removal of bask nitrogen compounds from the 
poly plant feed can be accomplished by the contact of the 
hydrocarbon stream with fresh clean water in a countet 
current wash tower. In those cases where fresh clean wash 
water of the desired pH is not available in quantities suffi 
cient to provide adequate water washing of the feed 
economy in the use of water can be obtained by recircu 
lating water and controlling pH of wash water by thi 
injection of acid, With such a system water makeup is 
reduced to that required to keep the wash water reasonably 
low in inorganic salt content 

Following the water washing operation, the propane 
propylene charge flows to a combined feed urge drum 
where it combines with benzene 

The combined propane-propylene and benzene is then 
charged through suitable heat exchange to the catalyst 
section. The alkylation reaction is carried out using solid 
phosphoric acid catalyst under controlled conditions of 
temperature and pressure 

The effluent from the reaction zone flows to the frac- 
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tionation section of the Cumene unit, which consists of a 
ck propanize I. benze rie column and rerun column The 
towers and their auxiliaries may be conventional in design 
the net products being propane LPG, benzene drag stream 
rerun cumene and cumene bottoms 

From the depropanizer a portion of the spent propan 
propylene is made available as quench material to be use 
for the purpose of controlling the temperature im the 
catalyst chambers The net pe nt propane-prop' lene ma 
he pumped asa liquid to LPG drying ind storage or u 
directly as fuel ga 


The de propanized product 1s separated into recycle and 


\ small part of the 


crude cumene by the benzene column 


recycle 1s periodically withdrawn a 


remove contaminants 
The benzene column control the nitial 
mene product The benze 


recycled along with fres yene to the 


erhead stream {ror 
combine 
ind the bottoms are charged 1 columr 

5 separated from h 

ment using the 


isopropyl benzene 


Yields: 





Fresh Feed Vol. Percent Products Vel. Percent 


Propa ropyle une | ‘ 





Commercial installations: 
the World War II period 


been placed in operatior 


Reference: Prreoitrium R 





Chlorinated Methanes 


Commercial installations: This process or a varia- 
tion is used at the following plants: Allied Chemical & 
dye Corporation, Solvay Process Division, Moundsville, 
W. Va.; Diamond Alkali Company, Belle W. Va.; Dow 
Chemical Company, Pittsburg, Calif., and Freeport, 
Texas. 


References: Pernoteum Reriner Dec. '54 pp 136; 
Hirschkind, W., Ind. Eng, Chem., Vol. 41,2749,1949. 


Application: This is a process for the manufacture of 
chlorinated methanes. 


Charge: Methane, 99 percent purity, and chlorine, 99 
percent purity are the charge. 


Products: Methy! chloride (CH,Cl), 99 percent puri- 
ty; Methylene chloride (CH,Cl,), 88-92 percent purity; 
carbon tetrachloride (CCI,), 99.5 percent purity; chloro- 
form (CHCI,), 99 percent purity are the products. 


Description: The methane used in this process must 
be carefully refined to a purity of 99 percent or better. 
This is accomplished by selective absorption or by other 
conventional techniques. Impurities in the charge gas 
react selectively to reduce the yield of chloromethanes. 

Chlorination may be effected by either photochemical 
or thermal means, In the representative case described 
below, the thermal technique is used for the primary 
chlorination and the photochemical technique is then 
used for the succeeding secondary chlorinations. It should 
be pointed out that slight variations in reactant ratio 
and operating conditions can alter the product distribu- 
tion considerably. The chlorination reactions are strongly 
exorthermic, and close control must be exercised to pre- 
vent degradation to products of carbon and hydrogen 
chloride. 

Chlorine and methane (including recycle) are charged 
separately to the primary reactor in a molar ratio of 
0.6: 1.0. A temperature of 650-700 F. is maintained within 
the reactor, the reactants being preheated by the products. 
Chlorine conversion is essentially 100 percent. Methane 
conversion is about 65 percent. High velocities are main- 
tained through narrow channels in order to prevent 
ignition, The operating pressure is slightly above atmos- 
pheric. The effluent gases include unreacted methane, 
traces of chlorine, hydrogen, chloride, heavy chlorinated 
compounds, and chloromethanes in the following approxi- 
mate ratio: 


Methyl chlioride...... 
Methylene chloride....... 
Chloroform er ’ :2 


Carbon tetrachloride.......... . 0.25 


The products are cooled in a tubular exchanger and 
are sent to the main absorber where chlorinated com- 
pounds are removed from methane and hydrogen chlo- 
ride, The latter two materials comprise 75-80 percent of 
the reactor effluent. The solvent for the absorber is a re- 
frigerated mixture of chloroform and carbon tetrachlo- 
ride. the lean gas from the absorber, containing less than 
3 percent chlorinated hydrocarbons, passes to a water- 
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cooled karbate tower where it is scrubbed with dilute 
(less than 15 percent) hydrochloric acid, Thirty-two 
weight-percent acid is withdrawn from the bottom of 
the tower, The off gas is then scrubbed with caustic and 
dried with 98 percent sulfuric acid in separate towers. 
The resulting dry methane is recycled to the primary 
reactor by means of a blower. 

The bottoms stream from the main absorber is pre- 
heated and sent to the main stripper where residual chlo- 
rine and hydrogen chloride, plus significent amounts of 
lower chlorinated materials are removed overhead. The 
off gas passes to a rubber- and brick-lined tower where 
hydrogen chloride is removed by scrubbing with 130 F. 
water. The tower is operated at elevated temperatures 
since the chlorinated materials have a dew point in the 
vicinity of 100 F. The lean gas contains 0.3-0.5 percent 
hydrogen chloride and is saturated with water. Neutrali- 
zation and drying are accomplished by successive scrub- 
bing with dilute caustic and 98 percent sulfuric acid. 

The dry gas is compressed to about 110 psig and fed 
to the methyl chloride column, The overhead product 
contains 99 percent methyl chloride, meting technical 
grade specifications. It is flammable and toxic, and re- 
quires special handling precautions. 

A portion of the methylene chloride present in the 
methyl chloride tower bottoms is distilled overhead in a 
second fractionator. The methylene chloride product has 
a purity of 88-92 percent. The bottoms from this second 
fractionator are combined with the bottoms from the 
main stripper and charged to secondary reactor “A.” 

The secondary chlorinations are carried out in the 
liquid phase, using photochemical activation. Special re- 
actors expose a maximum of liquid at close range to a 
mercury arc lamp. Fresh chlorine is introduced to con- 
vert methylene chloride to chloroform. The reactor oper- 
ates at essentially ambient temperature, with the exo- 
thermic heat of reaction being removed by cooling coils 
and a reflux condenser. Hydrogen chloride escapes and 
is collected in scrubbing towers (not shown on the flow 
diagram ). 

The overflow from the reactor goes to a storage tank 
and thence to the intermediate column, where unreacted 
methylene chloride is removed overhead and recycled to 
the reactor. U. S. P. Chloroform (99.0-99.5 weight per- 
cent) is taken overhead in the following fractionator. The 
bottoms stream from this second tower contains chloro- 
form and lesser amounts of carbon tetrachloride and high 
boilers. It is mixed with fresh chlorine to form the charge 
for secondary reactor “B.”’ 


In this second photomechanical reactor chloroform is 
converted to carbon tetrachloride. The effluent passes to a 
fractionator where 99.5 percent carbon tetrachloride is 
removed overhead. 


Operating Conditions: Chlorination conditions vary 
with the product distribution desired, which in turn 
varies with market conditions. A representative set of 
operating conditions for the primary chlorination is in- 
cluded in the above text. 


Yields: Over-all process yield, methane to chlorinated 
methanes is 85-90 percent. 
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Direct Oxidation of Propane—Butamne cétanese CorPoRATION OF AMERICA 


Chemceel Plant 


Application: This process is for the production of a 
number of organic aliphatic oxygenated chemicals and 
some derivatives from these chemicals. 

Charge: Propane and butanes are consumed prin- 
cipally, although some other hydrocarbons would be 
permissible. 

Products: The products are acetic acid, acetaldehyde, 
formaldehyde in various forms and mixtures with other 
materials, acetone, alcohols, esters, several glycols and 
mixtures of alcohols or ketones designated as solvents. 

Description: The Chemcel operation, which is con- 
tinuous, starts with separate compression of air and the 
specified hydrocarbon gases, an excess being used of 
hydrocarbons to aid in controlling subsequent reactions. 
The separate gas streams are united and fed to the oxida- 
tion furnace where partial oxidation of the hydrocarbons 
in the gas stream occurs. This primary oxidation is effected 
in a group of identical furnaces, operated in parallel, 
which provide for preheating the mixture as well as suit- 
able conditions for the reaction. After brief residence in 
the furnaces, the gas stream, which has become enriched 
with primary products formed in the hot reaction cham- 
bers, is quenched and absorbed in towers containing water, 
Vented from these absorbers are unreacted hydrocarbons, 
which are recycled to the compressors for re-use, and 
nitrogen under pressure which can be used for driving 
turbines. 

At this stage, a separation of the crude water-chemical 


mixture is effected. Dilute formaldehyde is isolated first 
and is subsequently concentrated to the usual water solu- 
tion known as formalin. Some of the formalin is processed, 
essentially by dehydration, to yield paraformaldehyde and 
trioxane. 

The portion of the water-chemical mixture remaining 
after formaldehyde removal is subjected to appropriate 
procedures for separating and purifying the various 
chemical components consisting largely of alcohols, alde- 
hydes, ketones and oxides. Chemicals emerging from this 
step are then ready either for marketing or for additional 
chemical processing to produce up-graded materials. 

These advanced processing steps include secondary 
oxidation, hydrogenation and esterification. In these steps, 
techniques are employed involving simple and azeotropi« 
distillations, fractionation, solvent-type extraction, evapo- 
ration, absorption and other unit processes 

Operating Conditions: These do not for the most 
part involve extremes, but rather entail careful control of 
pressures, temperatures, rate of feed, catalyst and air- 
hydrocarbon ratios. 

Vields: The operations are inherently flexible in that 
process equilibria can be controlled to the extent of allow- 
ing significant changes to be made in the outputs of the 
various chemicals. 

Commercial installation: This plant has been in 
production since 1945 and is located near Bishop, Texas 


Pampa Plant 


Application: ‘This process is for the manufacture of 
various organic aliphatic oxygenated chemicals 


Charge: The charge is primarily normal butane, 
although some higher hydrocarbons and propane can be 
tolerated, 

Products: Whe principal products are acetic acid and 
acetic anhydride, Other products are vinyl acetate, acetal- 
dehyde, acetone, methanol, and propionic and butyric 
acids. 

Description: Compressed air and butane are fed to 
vessels where the oxidation of the hydrocarbons takes 
place, The reaction-product mixture is run through cool- 
ers, including a battery of air-type heat exchangers, and 
then to separators where nitrogen and other gases are re- 
leased, As this nitrogen is under considerable pressure, it 
is used to drive turbines in the process. The other com- 
ponents of these gases are the unreacted hydrocarbon ma- 
terial which is recycled to the reactors. 

The liquid extract, or oxidized crude, is processed 
further to effect a separation of the relatively low boiling 
components. These low boiling components are the major 
product, acetic acid, and higher boiling materials, The 
acetic acid, after being separated from the oxidized crude 
mixture is fed to the anhydride unit, which has the ca- 
pacity for high-efficiency conversion of all acetic acid 
produced (design capacity 1,800,000 pounds per week) to 
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acetic anhydride, Also at this end of the plant is the new 
vinyl acetate unit, which has design capacity for produc- 
tion of more than 30 million pounds a year 

In addition to the main process equipment, a “utility” 
or “special products” unit is provided. This unit is com- 
prised mainly of reaction and storage tanks and two large 
fractionating towers together with necessary 
facilities. It is designed for either bat h or continuous 
production and can operate both on co-products from the 


auxiliary 


principal process streams and on large volume specialty 
products 

In addition to adopting a modified version of the basi« 
process used in the Chemcel plant, a number of changes 
were made in equipment design. Perforated plate or sieve- 
type process columns are standard for the plant. Sieve 
trays were used because they were less expensive initially 
and are very satisfactory as to operating flexibility, ease 
of control and quality of product. 

Another difference in design of the two plants is the 
use of air-cooled heat exchangers which are used to handle 
approximately 80 percent of the total cooling load at 
Pampa. This reduces the plant’s dependence upon the va- 
garies of the weather in providing water for cooling pur- 
poses as the plant is situated in a region of scanty rainfall 


Commercial Installation: This plant has been operat- 
ing at a location about 6 miles from Pampa, Texas, since 
late in 1952. 
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Ethanolamines 


Application: A 
ethanolamines. 

Charge: Ethylene Oxide, 99.5 percent purity, anhy- 
drous ammonia 

Products: Mono-, Di-, and Triethanolamine of 98, 
95, and 80 wt.-percent purity 

Description: Monoecthanolamine (MEA diethanol- 
amine (DEA), and triethanolamine (TEA) are pro- 
duced commercially by the reaction between ethylene 
oxide and ammonia, Through control of reaction condi- 
tions the distribution of the amines in the product may 
be varied in accordance with market requirements. Com- 
mercial plants for the production of ethanolamines are 
quite flexible with regard to production demands 

Ethylene oxide from an adjacent production unit is charged 
separately to the base of the reaction tower, Here it is contacted 
by a 25-30 wt-percent — ammonia solution in the pres 
ence of a large amount of reaction products, The reactions are 
relatively slow and quite exothermic; hence the reaction mixture 
is circulated through an external cooler at a high recycle:fresh 
feed ratio. The makeup ammonia solution is added to the suction 
of the circulating pump. 

The reactor is a vertical steel] vessel about half-filled with 
liquid, Internal packing and auxiliary cooling coils may b« 
used, The reactor contents are maintained at 85-100 F. and 
about 10-20 psig. Since ethylene oxide reacts faster with MEA 
and DEA than with ammonia, careful control of the ethylene 
oxide:ammonia ratio is exercised, The effect of reactant ratio 
is shown in the following tabulation: 

Weight Ratios of Ethanolamines in Reactor Product 
Moles ethylene oxide/mole ammonia 
0.1 0 1.0 


process for the manufacture of 


1? 


23 
65 


In practice, the ratio will range from ©.1 to 2.0 moles ethyl- 
ene oxide per mole of contained ammonia, with usual operations 
employing ratios of 0.3-0.6. Conversion of ethylene oxide is 
essentially complete, with yields of the desired amines on the 
order of 95 percent. Some heavy ends are formed, these being 
principally higher ethylene oxide ethers of TEA 

The net reaction product is withdrawn from the circulating 
pump and fed to an atmospheric distillation column where 
ammonia and water are removed overhead. These products are 
returned to the ammonia solution tank where they are blended 
with fresh ammonia. When operations are such that high yields 
of TEA are produced, the bottoms from the ammonia column 
may be marketed directly as technical triethanolamine. Other 
wise, the bottoms stream is fed to the vacuum distillation columns 
for further separation 

The vacuum columns are designed for a high degree of 
flexibility in operation, They are of steel construction, contain 
20-30 trays, and are reboiled by Dowtherm or equivalent heat 
transfer medium. The overhead from the first column is 98 per- 
cent monocthanolamine product. The overhead from the second 
column is 95 percent diethanolamine product, with the im 
purities about equally divided between MEA and TEA. The 
bottoms from the second column is commercial triethanolamine, 
which contains some 10-15 percent DEA, 1-3 percent heavy 
ends, and the remainder TEA. In cases where vacuum fraction 
ation is not necessary, as much as 2.5 percent MEA may be 
present 

Operating Conditions: Keaction conditions vary with the dis 
tribution of the three amines desired; a discussion of this point 
is included in the above text 

Vields: Over-all process yields of the three amines are on 
the order of 95 percent, based on both ethylene oxide and 
ammonia 

Commercial installations: This process or a variation is used 
by Allied Chemical and Dye Corporation, Orange, Texas; Car- 
bide and Carbon Chemicals Company, South Charleston, W 
Va.; Dow Chemical Company, Midland, Mich.; Jefferson 
Chemical Company, Port Neches, Texas; Olin Mathieson 
Chemical Corporation, Brandenburg, Ky 
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Ethanol 


Application: A process for the manufacture of ethanol 

Charge: Ethylene gas (97 percent purity 
vapor. 

Products: Ethanol 95 volume percent purity 

Description: ‘The reaction section shown is only one of 
several parallel units making up the plant. The feed ethy]l- 
ene is compressed to approximately 1000 psi in the feed 
compressor. This stream is combined with the recycle 
stream from the recycle gas compressor and joined by a 
controlled stream of water in the ratio of 0.6 moles of 
water per mole of ethylene. This stream is pre-heated by 
exchange with the reactor product and totally vaporized 
in a gas fired furnace and heated to a final temperature of 
570 F. before going into the top ol the reactor 

Ihe feed passes downward through the catalyst bed 
phosphoric acid supported on diatomaceous earth) and 
a fraction of the ethylene and water is converted to ethyl 
alcohol on each pass through the reactor, Since the rea 
tion is exothermic, products leave the reactor at slightly 
higher than the feed temperature 

The reactor product is exchanged with feed, neutralized with 
caustic soda and separated into liquid and vapor in a high pressure 
separator. The liquid product goes to the purification section, The 


vapor is cooled in the recycle gas cooler and scrubbed to remove 
ethanol This ethanol-water mixture is sent to the purification 


and water 


section and the gas from the scrubber is recycled. Some of the 
recycle gas is vented to the ethylene plant to limit concentration 
of ethane and methane in the reactor feed 

The crude product from the several parallel reactor streams is 
This crude 
stream 1s steam stripped, the bottoms going to waste, and the over 
head going to the treater. In the treater, the cruce 
combined with a recycle hydrogen stream and, « 


combined and separated in a low pressure separator 


catalyst, the trace amounts of Idehydes are c« 
corresponding alcohols 
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In the final purification section the light-ends column removes 
light by-products, principally diethyl ether, and the final column 
purifies the ethanol 

Reactions: In the Shell Hydration Process, ethylene and water 
combine chemically by the reaction 

H,PO, 
CH, HQ) > ©.HLOH 19,000 BTU /Lb. Mole 
The primar’ side reaction forms dicthyl ether by dehydration of 
ethanol 
Catalyst 

C,H.OH > H.O 
Acetylene, present a ul mpurity ered etl 
acetaldehyde: 

Catalyst 

C,H H,O > CH,CHO 
In addition, a small amount of ethylene polymerizes to form les 
than one percent of a wide range of olefini polymers 
The hydrogenation reaction converts the aldehydes to alcohols 
over a nickel catalyst. In this way acetaldehyde is converted to 
ethyl alcohol 

Catalyst 

CH,CHO +H > C,HLOH 

Operating Conditions: The conditions for the ethylene hydra 

tion reaction are as follow 
Reaction temperature 
Re action pressure 
Reactor feed ethylene 
water free basi 
Ethylene make 
Water-to-ethylene molal ra 
Space velocity, VSVM 
Ethylen nversion pe 
Water co 
Vields: (ver 


ent or better 


65 percent 


ip ) ator 4 percent 


Commercial Installations: 
Shell Chemical Compan 
Chemicals, Ltd at (sraneet 


Reference: Chemical / 





Ethyl Alcohol and Ethy! Ether 


Application: The esterification-hydrolysis process for 


the manufacture of ethyl alcohol and ethyl ethe: 


Charge: Ethylene-rich gas (35-95 percent C.H 
centrated sulfuric 


acid (98 percent strength 


Products: Ethyl alcohol, 95 volume 


ethyl ether, 99 weight-percent purity 


percent purity 


Description: A plant designed to produce both ethyl 
alcohol and ethyl ether by this process can be operated for 
primary production of alcohol and produce only 5-10 per 
cent of ether or for primary ether production and make 
little or no alcohol 

The first step is the reaction of sulfuric acid with the 
of ethyl 
Ihe size of the absorber varies inversely with 


ethylene gas stream to form a mixture and di- 
ethylsulfates 
acid concentration, ethylene content of the charge gas, 
and operating pressure, For operating pressures as low as 
100 psig and for dilute gas, more than one tower may be 
required, Internal cooling coils are provided to maintain 
operating temperatures in the range of 130-170 F 

The absorber tower products flow to the bottom of the 
hydrolizer where hydrolysis takes place producing alcohol 
and sulfuric acid. If ether production is desired the alcohol 
The 


is recycled to the hydrolyzer for longer residence time 
reactions are 


C,HLOH 4 
C,H,OH 


C,H,HSO, ( 
CyHs) SO, ( 


H,OC.H; 
H.OC.H 


H.SO, 
C.H.HSO, 


For full ether production, residence times on the order of 


146 


high as 


lead-lined 


250 F. are re 


steel 


three hours and temperatures as 
The 


inner layer of acid proof brick 


quired hydrolyzer is a vessel with 
| 


The hydrolyzate, is pressured to the generator where 


ether 
acid 


alcohol, and water are stream stripped from the 
The dilute The ove 


head produc t passes to a caustic scrubber for neutralization 


acid is sent to concentration 


of the sulfuric acid. The generator is of acid proof con 


struction and the scrubber is mone! lined. The vapors Irom 
condensed and non-condensibles further 
these 


storagt 


the S¢ rubber are 


and combined solutions crude 


alcohol-ether 


scrubbed sent to 


Chis crude mixture is s¢ parated in a heads column, the 


overhead goin 


contact and 


bottoms going to alcohol column and the 


to water wash and permanganate then 


crude ether storage 
Che ethe is finished in a de hy drating towe1 and a fin 


I he al ohol 1S 


alcohol in the alcohol column 


ishing tower distilled to commercial ethyl 


Operating Conditions: ‘I hese conditions vary with the 


primary product desired. Some of the ranges are given 


in the above text 


Vields: 90 percent ove! all 


ethvlene 


process yield, alcohol from 


Commercial Installations: [his process or a variation 
is used at the following plants: Carbide and Carbon Chem 
icals Co., South Charleston, W. Va., Texas City, Texas 
Whiting, Ind " Esso Standard Oil Co., Baton Rouge. La 
Linden, N. J.; National Petro-Chemicals Co., Tuscola, III 
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Ethylbenzene 


Application: A process for manufacturing ethyl- 
benzene 


Charge: Ethylene gas (90-95 mole-percent purity 
benzene (stvrene grade 


ethyl chloride 


anhydrous aluminum chloride, 


Product: Ethylbenzene liquid (99.5- 


primarily for use in styrene manufacture 


percent purity 


Description: Benzene of about 99-percent purity is 
pumped from storage to the drying column where wate 
is removed by azeotropic distillation. Dry benzene con 
tains a maximum of 30 ppm water. This material is mixed 
with “catalyst complex” and makeup catalyst to form the 
alkylator charge. The hydrogen chloride, which serves as a 
promoter, is supplied indirectly from ethyl chloride which 
is mixed with the ethylene feed 

Che “catalyst complex” consists of a mixture of heavy 
organics and the catalyst, solid anhydrous aluminum chlo- 
ride of 97-98 percent purity, It is separated from the re- 
action products and recycled for its catalyst value. In the 
alkylator ethylene and benzene react to form ethylbenzene 
Ethylene gas contacts the charge of benzene, catalyst, and 
complex in the alkylator at a temperature of 200 F. and 
a pressure slightly above atmospheric. Ethylene conversion 
is near-quantitative 

The alkylator is usually a conventional stirred reactor 
or a packed tower: The reaction is exothermic and means 
for heat removal must be provided. Conversion of benzene 
to ethylbenzene is 30-40 percent per pass 

The alkylator effluent is separated from the heavier 
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THYL BENZENE 


eT 
> BENZENE 
POLYET HY BEN ZENES 
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© ALKYLATION 


catalyst complex It is then washed with water and causti 
in s parate steps 

The crude alkylate 
15-20 percent higher-ethylbenzenes 


contains 40-45 percent benzene 
a small amount of tar 
» paration 1s ¢ arried out 


The al 


rangement of towers described here is only one of several 


and the remainder ethylbenzene 


in a train of conventional fractionating column 


rhe first column, operating at atmo 


pheric pressure, removes benzene overhead, The bottom 


in Commerc ial us 


stream passes to the second column in which produc t ethyl 
benzene is removed as the overhead stream. This column 
usually operated at atmospheric pressure. The third col 
umn operates at a head pressure of about 50 mm H 


absolute and removes an overhead product of higher 


ed in a dealky a 


ethylbenzenes This material is reprocess 
tion step. 

Over all proces yields are maintained at a high level 
by the dealkylation step (not shown on the flow diagram 
which is similar to the alkylation step, exce pt that highes 
reaction temperatures and different catalyst ratios f 
used. The higher-ethylbenzenes are broken dow 
zene, ethylbenzene, and diethylbenzene 


Yields: Pypic al ove! all process yi Ids 
tenzene to ethvibenzene oF 


Ethylene to ethylbenzene 


Commercial installations: Ethylbenzene units using 
this process or a variation are found as parts of the several 
Kopper 
Company recently installed a separate ethylbenzene unit 
in Port Arthur, Texas 


styrene monomer plants throughout the counts 
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Ethyl Chloride 


Application: Vhis is a process lo the production ol 
pure ethyl chloride 


Charge: Hydrogen chloride (anhydrous) and ethylene 
(90-95 percent 


Product: Ethy! chloride, 99 percent minimum purity 


Description: Anhydrous hydrogen chlomde and dry 
ethylene are mixed in approximately equal molecular 
proportions and charged to the reactor. A frequent source 
of ethylene for this process is the purge gas stream from a 
polyethylene unit. The mixed gases at 95-100 F. enter 
the vertical reactor and pass upward through the catalyst 
solution, which is a mixture of aluminum chloride in ethy] 
chloride or in a higher-boiling chlorinated solvent. The 
hydrochlorination reaction is exothermic and the heat is 
removed by cooling coils immersed in the reacting mass 
A pressure of about 40 psi is required to maintain the re- 
action products in the liquid phase. The conversion of 
both reactants is essentially complete and the yield of 
ethyl chloride is about 90 percent 

The excess liquid in the reactor overflows into a heater 
and thence to a flash drum, The vapor, equivalent to the 
net production of ethyl chloride when the product is 
used as a reaction medium, or to the total production 
when another solvent is used, is passed to the purification 
system. The liquid is pumped to a surge tank where 
aluminum chloride is added as catalyst makeup and the 
fresh, cooled mixture is pumped to the reactor 

The vapor from the flash drum is primarily ethyl! chlo 
ride with minor amounts of methane, ethylene, hydrogen 
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Heavy 


chloride, and heavier chlorinated hydrocarbons. A water 
scrub removes the hydrogen chloride and the organi 
vapors are fed to the ethyl chloride produ t tower. In this 
tower, the non-condensable gases are vented and ethyl 
chloride and water are the overhead product. The product 
is dried by decantation and sent to storage 

One unique feature ol the process 1s the ease of inte- 
gration with polyethylene operations. Purge gas from the 
polymer plant is normally of sufficiently high purity for 
ethyl chloride manufacture, while the HC1 is easily made 
by direct combustion of chlorine with by-product hy 
drogen from the cracking plant for ethylene. For these 
reasons ethyl chloride is becoming a frequent co-product 
of polyethylene 


Cperating Conditions: The reaction conditions given 
represent a compromise between unfavorable equilibrium 
conversions at higher temperatures and slow reaction with 
incomplete conversion at lower levels. The pressure is 


needed only to maintain the liquid state in the reactor 


Yields: The over-all yields of ethyl chloride is about 90 
perc ent 


Commercial Installations: [his process or variations 
is in use at the following plants: Ethyl Corporation, Baton 
Rouge, La., Deer Park, Texas; Dow Chemical Company, 
Midland, Mich., Freeport, Texas; and National Petro- 
chemicals, Tuscola, Ill 


Reference: Perroteum Reriner, Dec.’54,p.136 


PETROLEUM ReFiner—V ol. 34, No. 12 





Ethyl Chloride (Direct Chlorination) 


Application: A combination of substitutive chlorination 
of ethane and hydrochlorination of ethylene for the manu- 
facture of ethyle chloride 

Charge: Ethane, chlorine and ethylene 

Products: Ethy! chloride 


Description: Chlorine 
containing ethylene are fed to the chlorination reactor 


ethane and recycle gas stream 


The combined ethane and recycle are pre-heated, The 
chlorine enters as a vapor he reaction is exothermic and 
is carried out adiabatically. The reactor exit stream is 
cooled and sent to the first ethyl chloride column wher 
hydrogen chloride and som« 
of the ethy] chloride are taken overhead 


the inerts, unreacted ethane 
The remainder 
of the ethyl chloride and other chlorinated by-products 
leave as bottom produ t and are sent to crude ethyl chlo 
ride storage 

Che overhead stream from this first column plus fresh 
ethylene is compressed, preheated and fed to the hydro- 
chlorination reactor, where 50-80 percent of the ethylene 
In this reaction, tem 
perature is a more important variable than it is in chlorin 
ation, and the reaction is carried out isothermally. heat 
being removed by circulating oil 


and the hydrogen chloride combine 


The hydrochlorinator exit stream is cooled and fed to 
the second ethyl chloride column where crude ethyl chlo- 
ride is taken out as bottoms and sent to crude ethy! chlo- 
ride storage, ‘The overhead consisting of ethane, inerts, 
unreacted ethylene and hydrogen chloride is recycled to 
the chlorinator. It is necessary to vent a portion of this 
stream to prevent buildup of inerts. The crude ethy] chlo- 
ride is fed to the ethyl chloride distillation unit, where it 
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is purified in a straight-forward manner b pass 
through a heavy-ends column and then throu 
ends column 

In the chlorination reaction, the chlorine 
Some of the ethylene but se 
ethyl chloridé ! ing. Mole 
formed exceed slightly the mo chlorine fed 

In the hydrochlorination r the addition 
ethylene to the ga tream from the first ethyl 
automatically controlled so that the 
to-hydrogen chloride feed ratio 1:1. ‘This ratio 


critical, but 1:1 appear 


compl tely 


formed by 


( olumn 


optimun Since 

of ethylene react of | 
ethylene-hydrogen 
recycle and vent g tream 
Reactions: ‘The ethan 


Process IS Carried 


chlorination reaction in wi 
out in the presence ol etl ylene at or above 


1 | It produce ethyl chloride ind hydro 


Cl (.H HCl HCl 


en chlorid 


Ihe hydroge rh ¢ hloride produced in the chlorination re 
action is used in the ethylene hydrochlorination reaction 
which 1s ¢ arried out in the ipo! pha e at ele ated pressure 
in a reactor packed with catalyst 

Catalyst 
HCl CAH, > CHA 

Vields: 90 percent over all yield, ethane pl is ethylene 
to ethyl chloride and 95 percent chlorine to ethyl chloride 

Commercial Installation: Associated Ethyl Co., Ltd 
Ellesmere Port, Cheshire, England 

Reference: /ndustrial and En 
+7,.No0.5,May’55 
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Ethylene and Propylene 


Application: A process for the production 
and purification of ethylene and propylene 


recovery 


Charge Stock: Refinery gases, ethane or propan 


Products: Ethylene and/or propylene at the desired 
purity up to 99.9-mole percent 


Description: The flow diagram illustrates a plant to 
produce ethylene and propylene from ethane and pro 
pane, and to recover these olefins 

Ethane and propane entering as fresh feed plus uncon- 
verted ethane and propane are recovered to provide the 
feed to the cracking heaters 

Separate furnaces are used for cracking ethane and 
propane in order that each be cracked at the optimum 
conditions for maximum yield and on stream time. The 
effluent from the furnaces are quenched with water in 
separate quench pots to 190 F., combined, and further 
cooled in shell and tube units before introduction to the 
compression system. Polymer and aromatic distillates are 
collected in the quench water surge drum and decanted 
there 

The combined heater effluent and fresh feed is com- 
pressed to approximately 500 psig, chilled, and dried over 
solid desiccants such as activated alumina or bauxite. The 
feed is chilled to a point just above the hydrate formation 
point to keep the drier load to a minimum 

The dried feed is further chilled and introduced into 
the fractionating absorber. Hydrogen and methane are 
rejected essentially completely as off-gas, while the ethyl- 
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ene and heavier components are absorbed in the lean oil 
In the plant described the lean oil consists of a fraction 
consisting of C, through aromatic distillate. The fat oil is 
delivered from the bottom of the absorber with a methane 
concentration referred to ethylene of less than 1 percent 
and containing over 96 percent of the ethylene in the 
absorber feed 


I he absorbet bottoms are fed to the de propanize! where 
ethylene, ethane, propylene and propane are taken over- 
head and the bottoms are recycled as lean oil, The de- 
ethanizer splits propane-propylene and ethane-ethylen¢ 
fractions, The ethylene fractionator splits ethylene ove: 
head and ethane bottoms which is recycled to cracking 
heaters. For higher purity ethylene a demethanizer is 
added ahead of the ethylene fractionator. The deethanize: 
bottoms are similarly separated in the propylene frac- 
tionator into the propylene product and a propane bot 


toms whic h is recye led 


Refrigeration for the unit is supplied by centrifuga 
compressors using propane as the retrig¢ rant 


Yield: 


sheet 


Approximate yields are shown on the flow 
Yields vary with composition of feed stock, con 
version per pass in heater and whether propylene is recy 


cled to heater to any extent 

Commercial installations: The Lummus Company 
has designed and constructed ten units producing ethylene 
and/or propylene from various feed stocks 


Reference: Perroceum Reriner, July'54,p135 
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Ethylene Dichloride 


Application: A process for the manufacture of ethylen 
dichloride 1,2 dichloroethane 


ethylene-rich 


Charge: Chlorine, 99 


vas 


percent purity 


Product: Ethylene dichloride, 99 percent purity 

Description: Ethylene dichloride is produced commer 
cially by the chemical combination of ethylene and chlo 
rine ‘T he ethylene may contain diluc nts suc h as hydrogen 
and methane, but in general should contain no impurities 
heavier than propane Frequ ntly, the ethylene has a purity 
of 90 percent or better 

Ethylene and chlorine are ble nded in a molar ratio of 
1.05-1.10 to 1.00 and charged to the reactor, The reaction 
takes place in the liquid phase in the presence of a consid 
erable excess of reaction products. The exothermic heat of 
reaction is removed by circulating the reaction mixture 
through an external heat exchanger (other means for heat 
removal, such as internal coils and jacketed walls, may be 
used). When the ethylene charge is of high purity, the 
reaction is quite rapid, and the design of the reactor not 
overly critical. In general, the reactor is a vertical stee] 
vessel half-filled with ethylene dichloride. When inert gases 
are present, packing on other means may be used to improve 
gas-liquid contact. Gases are admitted through sparge: 
pipes at the bottoin of the vessel 

[he reactor contents are maintained at 100-120 F. The 
operating pressure for a high-purity ethylene charge is on 
the order of 10-20 psig but may be higher for more dilute 


ethylene charge streams. The yield of ethylene dichloride 
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from chlorine is 90-95 percent. The side products includ 


hydrogen chloride propyiene dichloride ind polychloro 
It is sometime lea ible to add wall amount ol 


materials such as ferric chloride or ethylene dibromide t 


ethanes 


increase the yield of ethylene dichloride 
Both vapor and liquid products are removed from the 


reactor The vapors pa to water-cooled and retrigerated 


exchangers for the reco ry of ethylene dichloride ina 


thence to a scrubbing WV I where ! ydrogen chloride | 


removed with dilute causti Lhe pol finally i ung tron 


the vent contain | methane, ethylene, and ethane 


Che liquid product ashed witl 
6-& percent Caustic 1 an agitat Lh then pa 
a coal cer to a where tiie lo vel 


throug! eparator tanh 


layer of crude ethylene dichloride is withdrawn 

Final puriiication of the ethylene dichloride is accon 
plished in a conventional atmospheri stillation colums 
The finished product has a purit " ent, and 1 


stored in steel container 


Vields: Over-all pr 
from chlorine ts 90-9 

Commercial Installations: ‘I his process or a variation 
is used at the following plants: Carbide and Carbon Chem 
icals Co., South Charleston, W. Va. and Texas Cit Lexa 
Dow Chemical Co., Freeport, Texas and Midland, Mich 
ind Houston; Mon 
Diamond Alkali Co., Deer 


Ethyl ¢ orporation Baton Rouges La 
santo Chemical Cx ez Kas Cit 


Park, Texas 
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Ethylene Oxide and Ethylene Glycol 


Application: The process produces ethylene oxide by 
the direct oxidation of ethylene over a silver catalyst. The 
ethylene oxide is recovered as a pure product or hydrated 
to ethylene glycols. 

Charge: High purity ethylene and air or oxygen. 


Products: High purity ethylene oxide, mono and di- 
ethylene glycols and polyglycols 

Description: The air is scrubbed with caustic to remove 
impurities harmful to the catalyst and compressed to 
reactor operating pressure. It is then preheated by ex- 
change with Dowtherm from the reactor cooling system, 
mixed with the ethylene feed and charged to the first 
stage reactors, The reactor effluent is immediately cooled 
and passed to an absorber where the ethylene oxide is 
scrubbed out with water. The rich solution flows to a 
stripper where the oxides are released overhead. ‘The 
stripped gases are compressed and passed to a fraction- 
ator where ethylene oxide meeting commercial specifi- 
cations is recovered. Water from the bottom of the 
stripper is cooled by exchange and subcooled by steam 
jet refrigeration before its return to the absorber. 

The gases from the first oxidation stage are brought 
again to reacuion temperature level by heat exchange 
with the reactor coolant and charged to the second stage 
reactors operating at a some what highe temperature 
than the first stawe reactors in order to effect high con 
version of the remaining ethylene. The reactor effluent 
is cooled and passed to the hydrator for the catalytic 
hydration of the oxide to ethylene glycols in dilute 
solution 


The glycol solution is passed through an ion exchange 
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unit to remove the acid catalyst, and the glycols are con- 
centrated by multiple effect evaporation. The glycol con- 
centrate is then subjected to distillation in a series of 
fractionating columns; the first removing residual wate: 
which is recycled to the evaporators; the second recover- 
ing monoethyelne glycol as overhead; and the third re 
covering diethylene glycol as overhead product and the 
higher glycols as a bottom strearn. 

The key to the successful operation of this process lies 
in close temperature control of the reaction and in prope: 
allowance in the reactor design for piston flow and the 
rate controlling processes of diffusion 


Ihe principal reactions occurring are 


C.H,+ 30 2CcO 
C.H, + %O C.H.O (2 


2 HO (¢ 570,000 Btu/mok 


h 3,000 Btu/mole 


The oxidation catalyst is the Cambron silver catalyst 
developed by the National Research Council of Canada 
over the last decade. It has a long life and can be reacti 
vated if accidental poisoning occurs; The catalyst activity 
is not affected by repeated interruption of operation 


Operating Conditions: The first stage reactors operate 


at about 500 F.. and the second at about 525 F 


Vields: Over-all conversion of ethylene to ethylene oxids 
is about 63 pe rcent, with a total conve rsion of ethylene of 
about 95 percent. Glycol yields depend on the desired con 
version of ethylene oxide to glycols 


Commercial Status: ‘J hic process has been evaluated in 
the pilot plant and commer ial plant design factors have 
been established 
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Ethylene Oxide 


Application: A process for the manufacture of ethylene 
oxide. 


Charge: High purity ethylene and air 
Product: High purity ethylene oxide, liquid 
Description: Compressed air, ethylene, and recycle gas 


y 
are mixed and fed to a multi-tubular, catalytic reactor 
‘The temperature of oxidation is controlled by an organi 
cooling medium which is omitted on the process flow dia- 
gram. From the reactor the effluent gases, which contain 
ethylene oxide, are cooled and further compressed, The 
cooling is accomplished first by recuperative exchange 
with the recycle gases, and finally by a water cooled ex 
changer. The gases then pass to a scrubber where ethylene 
oxide is absorbed in a dilute aqueous solution. Most of the 
unabsorbed gases are returned to the reactor via the pre- 
viously mentioned recuperative exchanger, thus complet- 
ing a closed circuit. A portion is diverted to the secondary 
reactor, to purge accumulated inert gases. The secondary 
reactor operates to scavenge the remaining ethylene. From 
the secondary reactor the effluent gases are cooled as 
before. The ethylene oxide is absorbed in a scrubber, and 
the residual gases are discharged from the system 

Che dilute solution of ethylene oxide is stripped by 
heat. A feed-bottoms exchanger is usually employed to 
save steam. The overhead vapor which contains a sub 
stantial amount of water vapor, may be passed through a 
partial condenser for enrichment. This partial condense 
is omitted on the flow diagram, because it is not essential 
Oxide 
pressed and refined in a distillation train 


and because of space limitations vapor is com 
There are 


several alternate arrangements for the distillation 
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shown here, the carbon dioxide and other light ends are 
first stripped out of the oxide, and then pure oxide is 
distilled away from water and other heavier liquids, The 
pure ethylene oxide product is pumped as a liquid to 
storage tanks which are padded with inert gas 

Its long life and durability 
make catalyst costs a relatively unimportant item in the 


budget The 


The catalyst contains silver 


ethylene oxide manufacturing reactions 


involved are simple 
I C,H. + % O, - C,H,O 

/) GH, +30, 2C0,+ 2,0 
Operating Conditions: Oxyven and ethylene concen 
trations in the reaction gases are quit critical, In order 
to avoid explosion hazards, they must be maintained at a 
low level. Reaction temperatures range between 450 F and 
600 F 


500) psig 


The reaction pressure may vary between 120 and 


Distillation conditions ir¢ usually determined 


by the available cooling water t« mperature 


Vields: The weight yield, expressed as 


em oxide 


pound ol etl 


produced per pound of ethylene consumed 


approaches one hundred percent, in plants of the proper 
design 

Commercial Installations: 
built utilizing the Scientific Design Compan 


which two are current! 


Dhree pliant ! 

proce 

in operation Napthachimie oper 
Nitro 
gen Division of Allied Chemical and Dye Corporation 


it¢ a recentlh expanded plant to | ive i hr ance 


i plant at Oranges l¢ a j t (chimique 
ce Derives du Petrole con i I 1) it in Bel un 

References: PrrnoteumM Kevin "5 146 
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Ethylene Oxide 


Application: A process for making ethylene oxide 


Charge: Ethylene of 95-+- percent purity 
Product: Ethylene oxide of 99.5 percent purity 


Description: Ethylene oxide is made by the direct 
oxidation of ethylene, Ethylene and air are mixed with 
recycle gas and passed through a multitube reactor, each 
tube of which is filled with a fluidized silver catalyst, The 
tubes are kept full by a layer of catalyst held above the 
tube sheet Spec ially designed orifices assure equal vas 
distribution. A dowtherm system removes the heat of re- 
action and gives the required close temperature control 
The dowtherm vapors when condensed form steam for the 
process. The reaction is quenched right after the catalyst 
bed by internal cooling coils, Filters remove any entrained 
catalyst from the gases. After further cooling the gases 
flow to the primary absorber where they are scrubbed 
with water to extract the ethylene oxide 

The oxide-free vas is recompressed Part ol the stream 
is recycled to the primary reactor, and part, with a small 
amount of au added, is fed to the second Stage reactor 
This reactor, of the same design as the primary, is operated 
on a once through basis. Exit gases are cooled and then 
scrubbed with water in the second stage absorber. The 
oxide-free gas may be vented or go to a third stage. 

The absorbates from the two absorbers are combined 
and fed to the top of a bubble cap stripping column after 
heat exchange with the bottoms-stripped absorbent from 
the stripper. Stripped absorbent is returned to the ab- 
sorbers, In the stripper column ethylene oxide and other 
gases are stripped from the absorbate by open steam. A 
mixture of ethylene oxide, water and carbon dioxide goes 
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overhead to a partial condenser where water is s¢ paratea 
and refluxed to the stripper 

I'he uncondensed vapors are fed to a rectifying column 
Che bottoms stream is returned to the stripper as reflux 
The overhead stream is partially condensed. The con 
densate is refluxed, and the uncondensed gases are sent to 
an atmospheri vent gas scrubber for recovery olf any 
ethylene oxide present in the gas 

A sidestream from the column, containing the ethylen 
oxide product and carbon dioxide, is fed to the oxide strip 
per where the carbon dioxide is removed overhead. ‘This 
stream is returned to the rectifying column, and the bot 
tom stream, the ethylene oxide product, is cooled and sent 
to storage in spheres under inert gas 

lhe catalyst is a specially prepared silver catalyst with 
good fluidization characteristics. No regeneration or re 
activation of the catalyst is needed, and in the captive 
fluid bed no attrition problem has yet appeared. The re 
actions involved are simple 


1) CoH, O, ~ C:H,O 
CH, tO 2CO, + 2H:O 


High temperatures favor reaction (2), and close te mpera 
ture control is necessary to avoid local hot spots 


Operating Conditions: Reaction temperatures are 
100 to 600 F. Pressures are 100 to 150 psig 

Yields: The over-all yield of ethylene oxide is 55-65 
percent, based on ethylene, At the present the economi 
yield is closer to 55 per cent. Conversion in the primary 
reactor is 35-50 percent and in the second 50-70 percent 


Reference: PxerroteumM Reriner, Sept.’53,p146 
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Ethylene Production 


Application: A process for the production of ethylen 
from refinery gas, with ethane and propane cracking to 
supplement the ethylene recovered from the refinery gas 


Charge: Refinery gas, however ethan 
butane may be charged 


propane 


Products: The primary product is high purity ethylen 
Other products are 


® Residue gas, substantially hydrogen and methane 
@ A liquid fraction which may be further fractionated 


Description: The recovery process utilized may be 
either low temperature fractionation or adsorption, de- 
pending on the composition of the feed gas to the recov- 
ery section and the quantity of inerts. This description 
is based on low temperature fractionation with ethane 
cracking 

Refinery gas is combined with gas from the cracking 
furnaces and compressed to the pressure required by the 
demethanizer. This pressure will vary with the concen- 
tration of hydrogen and methane and the 
ethylene desired 


recovery of 
The compressed gas is cooled, dried and 
fed to the demethanizer wherein methane and lighte1 
components are taken overhead by fractionation at low 
temperature. Reflux is produced with ethylene refrig 
erant 

The demethanized bottoms flow to the deethanizer 
from which ethylene and ethane are taken overhead, and 
propylene and heavier discharged as a bottoms stream 
This stream may be further separated in a depropanizer 
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and the 
removal of propylene The unreacted propane can then 


recovered propylene propane curt proce sed tor 


be returned to the ethylene unit and cracked to produce 
additional ethylene. The ethylene-ethane stream is frac 
tionated at low 


product of the 


temperature to produce an ethylene 
required purity and an ethane stream 
which is vaporized and recys led to the cracking furnaces 
Crac king 1s preformed ina coil type reactor de igned lor 
graduated heat intensity in conformity with a tempera 
vield and 
effluent 1 


quenched and cooled in a quench tower in which hea 


ture gradi nt conducive to maximum ethylene 


minimum coke formation The furnace 


aromatic oil is condensed and eparated 


Where an ethylene product with low acetylene content 


iS required the cracked i alter compre ion to an 


intermediate pressure heated and selectivel hydro 
genated over a catalyst. The gas is then cooled, combined 
with the 


to the final discharge pressure 


refinery gas fresh teed stream and compressed 


Refrigeration ! by a 


propanc-ethylene cascade tem 
I 


Vields: Ultimate yields of ethylene 
( and ( are approximate! /7 and 45 percent by 
respectively Ethylene from %6 


to 98 percent Ethylene product purit inn the 


from cracking ol 


weight recovery range 
normall ] 


range of 95 to 99.9 percent 


Commercial Installations: Fourteen 
combined production of approximate! mill 


per day of ethylene 


Reference: Prreotet™ !} 





Ethylene with Pebble Heater 


Application: A heating process for attaining tempera- 
tures beyond the range of conventional tube furnaces 

Charge: The charge may be gaseous hydrocarbons, 
inert or corrosive gases, steam or air. It is primarily C, to 
C, hydrocarbons for ethylene manufacture 

Product: Ethylene and other unsaturated hydrocarbons 
predominantly olefinic, However, the cracked hydrocar 
bon effluent depends on the processing conditions, Le 
reaction time, pressure and t mperature 

Description: In the Pebble Heater process continuously 
circulating refractory balls (pebbles) are contacted di 
rectly in a reaction chamber with the charge material to 
be heated or cracked. As shown by the flow diagram. a 
continuous bed of pe bbles extends from the engaging pot 
upward through the reactor and preheater vessel into the 
pebble surge at the top of the preheater. This entire bed 
ol pebbles slowly moves downward through the chambers 
at arate controlled by a flow control device in the engaging 
pot, In the lift line the pebbles travel upward in a stream 
of heated air, The pebbles settle out of the lift air in an 
enlarged vessel at the top of the lift line and then run 
down the sloping line to the top of the bed in the pebbl 
surge. As the pebble bed moves downward in the pre 
heater, the pebbles are heated by an upward flow of hot 
combustion gases, These hot gases are generated under 
pressure in the bustle-type combustion chamber surround- 
ing the lower portion of the preheat r vessel. The hot peb- 
bles then pass through a restricted throat into the reaction 
chamber where the upward-flowing gaseous charge is 
heated. The feed is admitted to the lower portion of the 
reactor through a distributor designed to minimize inter- 
ference with the flow of pebbles. The resulting cooled 
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pebbles flow downward out of the reactor through a duct 
into the engaging pot and are returned through the lift 
to the settling chamber. When processing hydrocarbons 
the heated gases pass out the top of the reactor into 
quench vessel where the temperature may be quickly low 
ered by direct wate spray 

lo prevent the undesirable mixing of combustion gas« 


maintained 


and reactor effluent, a pressure balance is 
across the throat between the preheater and the reactor 
Further to insure separation of the gases, steam is injected 
into the throat between the chambers. Between the reactor 
and the engaging pot a steam seal used to s¢ parate the 
lift gas from the reactor feed 

Operating Conditions: Ihe major operating variable: 
for hydrocarbon processing are temperature, pressure ana 
reaction time. For other materials not all of these variables 
may be significant 

Yields: l'ypical feed stock and corresponding reactor 
effluent compositions are as follows 





Feed Mol. Percent 


Reactor Effluent Mol Percent 
Hydrogen 45.0 

Ethane Methane 7A 

Propane { Acetylene 8 

Other Ethylene 

Ethane 


Heavy Unsaturate +3 


100.0 





Commercial Installations: Following several years of 
successful pilot plant operation, Phillips has installed a 30 
Mm Btu per hour commercial Pebble Heater at Borger, 
Texas. 

Reference: Prerroteum Reriner, Apr.’54,p17! 
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armaidehyde 


Formaldehyde and Acetaldehyde 


Application: A process for manufacturing formalde 
hyde from methanol or acetaldehyde from ethanol 


Charge: Methanol, 99.8 percent purity and atmospheri 
air for formaldehyde production. Ethanol and atmospheric 
air for acetaldehyde production 


Product: Either formaldehyde, 37 
ous solution or acetaldehyde 


weight perce nt aque 
99 percent purity is pro 
duced, depending on the charge 


Description: Formaldehyde. Fresh and recycle methanol 
iS vaporized, superhe ated and then passe d to the methanol 
Atmosphe rh 
then pre-heated to 130 F. in a finned exchange 


air mixer air is purified, compressed and 
Methanol and air are mixed in approximately equal 
volumetric proportions and are fed to the converter, The 
simultaneous reactions which occur are 
CH,OH + 1/2 O, - HCHO +- H,O 
CH,OH — HCHO + H 0) k-cal 
Che products emerge from the converter at about 1150 
F. The converter is a smal] water-jacketed vessel which 
contains several layers of silver gauze catalyst. The operat 
ing pressure is 5-10 psig 
About 65 percent of the methanol is converted per pass 
Oxygen conversion is essentially complete 
The reactor effluent containing about 25 percent for- 
maldehyde is fed to two absorbers in series where cooling 
and separation occurs using a counter-current stream of 
methanol and formaldehyde. Rich solutions from both 
absorbers are combined and sent to the make tank 
The solution is pumped from the make tank to the 
methanol column where 99 percent methanol is separated 
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overhead and recycled to the charge tan| Lhe bottom 


tream from this tower is the product ind contains trom 
1-7 percent methanol. Water is added to reduce formalde 
hyde concentration to 37 weight percent 

Acetaldehyde. Ethanol vapor at 320 I 
all prehe ited to 400 I and passed over 
Simultaneous oxidation-dehydrogenation 
jlace at 1000 I a yield of 


| 
85-90 percent, Conversion per pass ol ethanol ji 


catalyst 
to produce acetaldehyde with 
about 
90 percent The reactor effluent passes to ibsorpti n tow 
ers in which alcohol and aldehyde are cooled and co 

m of dilute alcohol, ‘The 
In the 
first, 99 percent acetaldehyde is removed overhead. In the 


removed 


densed by a countercurrent stre; 


rich liquor 1s rectified in a series of two column 
econd, 95 percent alcohol overhead and re 


cve led to the reactor 


Vields: Over-all proces yields of formaldehyde and 
acetaldehyde based on charge stock ure 85-90 and 85-95 


percent, re spective ly 


Commercial Installations: This type of process or a 
variation is used at the following plants: Bakelite Corpo 
ration, Bound Brook, N. J.; Commercial Solvents Corpora 
tion, Agnew, Calif.; E. I, duPont de Nemours & Company 
Perth Amboy, N. J. and Toledo, Ohio; Durez Plastics and 
Chemicals, Inc., North Tonawanda, N. Y.; Heyden Chem 
ical Corporation, Garfield, N. J.; Monsanto Chemical 
Company, Springfield, Mass.; Rohm and Haas Company 
sristol, Pa Calumet 
City, Ill 


References: Peraoiteum Reri ha Feb.'55,p129 
Mar 55,p201 


Spencer Chemical Corporation 
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Glycerol 


Application: This process is for the manufacture of 
synthetic glycerol, 


Charge: Propylene, 98 percent 
purity and chlorine 99-+- percent 
purity are the charge. 


Product: Glycerol (glycerine), 
99-+- percent purity, is the product. 


Description: For convenience, the synthetic glycerol 
process may be divided into three successive operations, 
the end products of which are allyl chloride, epi- 
chlorohydrin, and finished glycerol (termed “glycerine” 
in commercial practice). A portion of the allyl chloride 
produced is used in the manufacture of allyl alcohol. 
Similarly, a portion of the epichlorohydrin produced is 
used in the manufacture of epoxy resins. Although syn- 
thetic glycerol production accounts for a small portion 
of the nation’s total, it serves the very important function 
of buffering the otherwise-fluctuating price of glycerol. 

Allyl chloride is produced by the hot chlorination of 
propylene. Substitution rather than addition of chlorine 
takes place. This is the most important step in the syn- 
thesis and the one which presented most difficulties in the 
original development 

Fresh liquid propylene is fed to a storage tank where 
it is blended with recycle propylene in a ratio of about 
1:3. The blend is dried over a solid desiccant, preheated 
to 650-700 F, in a fired tubular heater, and mixed rapidly 
with cold chlorine gas. The reactor is a simple steel tube 
which is operated adiabatically. The reaction is exothermic 
and the products leave at 950 F, The ratio of propylene 
to chlorine in the feed is 4:1. Conversions of propylene 
and chlorine are about 25 percent and 100 percent, re- 
spectively, The yield of allyl chloride is 80-85 percent. 
The operating pressure is 15 psig. A certain amount of 
coking occurs and a multiple-unit arrangement allows peri- 
odic de-coking without disturbance of operating con- 
tinuity. 

The effluent gases are cooled quickly to 120 F. in a 
tubular exchanger and are sent to the prefractionator. 
Unconverted propylene plus hydrogen chloride are re- 
40 F. 


The overhead gas is scrubbed first with water and then 


moved overhead, Reflux is dry liquid propylene at 


with caustic before being compressed, liquified, and re- 
turned to charge propylene storage. A by-product stream 
of 32 weight-percent HC] is recovered from the water- 
scrubbing operation. 

The bottoms stream from the prefractionator contains 
about 75 weight-percent allyl chloride. Dichloropropane 
is the major contaminant. Purification is effected in two 
conventional fractionators. The first serves to remove the 
1-2 percent light ends present in the crude allyl chloride 
and the second serves to remove dichloropropane and 
other high boilers. The purified allyl chloride is placed 
in storage for use in the manufacture of allyl alcohol 
and glycerol. 
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Epichlorohydrin is produced from allyl chloride by the 
following reactions: 


H H 


HOC! | | Ca(OH 


cq H C C— Cl —> H 


OH C1 

Chlorine and water are reacted in a tower to form a solu- 
tion of hypochlorous acid which is in turn reacted with 
ally! chloride in a stirred tank to form a mixture of di- 
chlorohydrins, The desired reaction takes place in the 
aqueous phase, and a minimum of allyl chloride is al- 
lowed in the reaction zone in order to avoid side reactions 
in the non-aqueous (allyl chloride) phase. The reaction 
is exothermic but readily maintained in the 85-100 F. 
range by the excess of acid. 

The reactor effluent passes to a separator tank where 
the aqueous phase is removed and recirculated to the 
chlorinating tower. The non-aqueous phase, containing the 
mixture of dichlorohydrins, is fed to a stirred reactor 
where it is contacted with a lime slurry. The reactor con- 
tents are maintained below 140 F. Essentially complete 
conversion to epichlorohydrin is obtained. The product 
is steam-distilled at atmospheric pressure as a water 
azeotrope which contains in addition a small amount of 
unreacted dichlorohydrin, Epichlorohydrin of 98 percent 
purity is obtained from a final distillation. 

Glycerol is formed by the hydrolysis of epichlorohydrin, 
using sodium hydroxide. Dilute (about 10 percent) caustic 
is added to the epichlorohydrin in a stirred tank, Essen- 
tially complete conversion to glycerol is obtained. The 
effluent from the tank is a dilute solution of glycerol 
containing sodium chloride. Salt and most of the water 
are removed in a multiple-effect evaporation system. At 
an intermediate point the salt crystallizes and is removed 
from the bottom of the evaporator. A certain amount of 
glycerol is recovered from the ensuing settling operation 
and is recycled to the evaporation system. Reduced pres- 
sure is used in the latter stages of the evaporation. Crude 
glycerol of about 90 percent purity is obtained. 

Glycerol of 99-+- percent purity is obtained in a final 
vacuum distillation operation. It is stored in nickel-clad 
steel tanks and shipped from the plant in aluminum tank 
Cars. 


Operating Conditions: The key reaction in the 
glycerol synthesis is the hot chlorination of propylene 
Typical operating conditions for this reaction are given 
in the above text 


Vields: Over-all process yield, glycerol from propylene 
and chlorine is 75-80 percent. 


Commercial Installation: This process or a variation 
is used at Shell Chemical Company at Deer Park, Texas 
A plant at Norco, La., 


is planned. 


Commercial Installations: The Dow Chemical Com- 
pany, Freeport, Texas. 


References: Miner, C. S. and N. N. Dalton (Eds) 
Glycerol, ACS Monograph, No. 117, °54, pp. 80-83; 
Chemical Engineering, 55. No. 10. Oct. °48. pp. 134-137 
Vol. 34, No. 12 
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Glycerol (Acrolein and Hydrogen Peroxide) 


Application: This is a process for the manufacture of 
glycerol with large amounts of acetone as a coproduct 


Charge: Propylene, Oxygen. 


Description: Propylene is first hydrated to isopropanol 
using a standard process. (See page 163). The isopropanol 
is oxidized in the liquid phase by bubbling pure oxygen 
through a liquid mixture of isopropanol and H,O, at a 
pressure of about 2.5 atmospheres and at temperatures 
between 90 and 140 C. The reaction mixture is diluted 
with water, stabilized, and fractionated to yield hydrogen 
peroxide solution, acetone and unreacted isopropanol, 
which can be recycled 

A mixture of propylene with slightly more than an equal 
amount of steam is reacted with 25 percent oxygen based 
on the weight of the propylene. The reaction is carried out 
over a fixed bed of catalyst based on cuprous oxide, sup- 
ported on SiC or some other high thermal conductivity 
support Close control of reaction temperature 1s necessary 
The reaction pressure may be from | to 10 atmospheres 
and the temperature between 300 and 400 C, ‘The reaction 
mixture is cooled and fractionated to give acrolein, unre- 
acted propylene, and tarry byproducts. The yield of acro 
lein is near 86 percent of the propylene consumed 

The purified acrolein is mixed with pure isopropanol 
from the propylene hydration step and the mixture vapor 
ized, The mixed vapors containing 2-5 moles of alcohol pet 
mole of acrolein are passed through a catalyst bed contain- 
ing both uncalcined magnesium oxide and zinc oxide, with 
the magnesia predominating. ‘The reaction takes place at 
about 400 C, and yields about 77 percent allyl alcohol 
(based on acrolein charged) and an additional quantity of 


160 


acetone which is added to that formed in the isopropanol 
oxidation step 

Purified allyl alcohol is agitated with a water solution 
of hydrogen peroxide containing a small amount of tung 
sten trioxide in solution. ‘The effective catalyst is a 0.2 per- 
cent pertungstic acid solution in 2 molar aqueous hydrogen 
peroxide. The reaction temperature is 60-70 C., reaction 
time is about two hours, producing glycerol in water 
solution 

The reaction mixture is dumped to receivers and dis 
tilled to yield high-purity glycerol. The recovered catalyst 
solution is recycled. The yield of the final step is 80-90 per 
cent based on the allyl alcohol charged 

Operating Conditions: The control of both the propy!- 
ene oxidation step and the hydroxylation step must be 
exceptionally good for acceptable yields. The conditions 
quoted are approximate, and the practical operating limits 
are doubtless much less broad 

Vields: ‘The over-all yield of useful products 


and acetone) is not known 


glycerol 
The over-all glycerol yield 
on propylene charged to the oxidation is in the range of 
90-60 percent 

Commercial Installation: ‘This process will be used in 
a new plant being built in stages by Shell Chemical Com 
pany at Norco, La. The hydrogen peroxide and acrolein 
units were started in the summer of 1955 and the glycerol 
section is expected to begin operation early in 1956 

References: Glycerol Payoff in Propylene 
Week, May? 55,p72 77; S. A. Ballard, H. deV. Finch and I \ 
Peterson (to N. V. Bataafsche Petroleum Maatschappij Britis! 


Patent 619,014, Mar.2,.49; M. Mugdan and D. P. Young, / 
Chem. Soc $9.2988-3000_.CA: 43-5269h 


Parlay, Chemica 
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Hydrazine 


Application: A process for the manufacture of 
hydrazine 

Charge: Dilute caustic soda 
ammonia 

Product: Hydrazine (N:H:); hydrazine hydrate 
(N:Hs*H:O) of 95-100 percent strength 

Description: Chlorine and dilute caustic are mixed 
NaOcl 


About ten percent excess caustic is used, For 


eight percent) ; chlorine; 


to produce an aqueous sodium hypochlorite 
solution 
eight percent caustic the resulting hypochlorite strength is 
about 70 grams per liter available chlorine 

Anhydrous ammonia is dissolved in purified water to 
form a 28 weight-percent solution, This material is mixed 
with a recycle solution of the same strength and placed in 
a charge tank to be fed to process 

Ammonia and hypochlorite solutions are combined in a 
molar ratio considerably greater than the 2:1 stoichio- 
metric requirement. Ratios as high as 20-50 NH»: NaOC! 
have been used, The mixture is pumped to a pressure of 
0) atmosphe res, preheated to 320 F.. changer, and passed 
quickly through the tubular reactor 

The successive reactions whi h occur are 

NaOCl + NH; — NH,Cl NaOH 
NH.Cl +- NH; — N.N * NH; + HC! 

Conversion of hypochlorite is practically complete. It is 
necessary to use carefully purified water in the mixing and 
adjustment of concentration of the reactant solutions, and 
at the same time employ a purified gelatin inhibitor, With 
sufficient amounts of this inhibitor the hydrazine yields 
across the reactor are in the range of 80-90 percent 

The effluent from the reactor contains about 1.5 percent 
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hydrazine in an aqueous solution together with NaCl 
NaOH, unconverted ammonia, and minor amounts of side 
reaction products The liquid is flashed to a pressure 
slightly above atmospheric with resulting liberation of 
ammonia and small amounts of hydrazine. The liquid 
from the flash chamber is combined with the bottoms 
stream from the scrubbing tower and fed to an ammonia 
tower for further ammonia recovery 

The bottoms from. the 


major impurities NaCl 


ammonia tower contain the 
and NaOH 
amount The concentration of hydrazine 


N:He* HO) is about three 


are removed by 


-6 percent minor 
hydrate 


NaCl and NaOH 


alting-out in an evaporato! The vapors 


per ent 


from the evaporator contain 6-8 percent hydrazine 
hydrate 
Further concentration of the hydrate is effected in a 


series of three distillation column The concentration 
10-45 percent, and 95-100 
percent hydrate The final tower 


centrat d hydrate 


becomes in turn 15 percent 


which produce con 


bottoms material j Kept 


under 
nitrogen blanket to minimize explosion danget 
It ] not possible to produce inhydrou hydrazine by 


simple distillation since water and hydrazine form an 


izeotrope at 18.5 mole percent hydrazine 

Operating Conditions: Given in above text 

Yields: Over all proces vield ol {0-4/5 perce nt ire 
obtained, based on available chlorine raw material 

Commercial Installations: Mathieson Chemical Cor 
poration al Lake Charl La k iirmount ( he rik il ( om 


pany, Newark N J 
Reference: PrrroteumM Reviner, Dee 





Hydrogen Cyanide 


Application: A process applied to the manufacture of 
hydrogen cyanide. The reactor gas may also be used to 
produce alkali cyanides by absorbing hydrogen cyanide 
in cCaustKC 

Charge: Natural gas and anhydrous ammonia are the 
charge 

Product: The product is gaseous hydrogen cyanide of 
99 percent purity 

Description: Hydrogen cyanide is produced by the 
reaction of ammonia, natural gas and air over a platinum 
catalyst which may be represented as follows 


NH, + CH, + 1.5 O, — HCN + 3H.0 


A unique process developed by Freeport Sulphur (om 
pany 1s employed to separate the hydrogen cyanide from 
the side reaction gases and to allow the separate recovery 
of unreacted ammonia 

Ammonia and natural gas, under at least 5 to 10 psig 
pressure, are filtered and mixed prior to entering the 
converter vessel, The converte: operates at 1800 F. and 
pressures slightly above atmospheric. The composition of 
the effluent gas is given below 

Mole 


Percent 


9 


Composition of Gas Produced in Generator 
Hydrogen Cyanide 
Ammonia 
Carbon Dioxide 
Carbon Monoxice 
Methane 
Hydrogen 
Oxygen 
Nitrogen 
Water \ apor 


100.0 


THE GIRDLER COMPANY 


lhe effluent gases are cooled immediately 


Of the ammonia fed to the converter approximately 
67 percent is converted to hydrogen cyanide, 18 percent 
is dissociated to hydrogen and nitrogen and 15 percent 
passes through unreacted. As the majority of unreacted 
ammonia may be recovered and recycled, the over-all 


ammonia conversion to HCN is about 74 percent 


The separation system is based on the use of a poly 


hydroxy-boric acid complex. A solution of 8.3 weight per 
cent pentaerythritol and 2.5 weight percent boric acid in 
water is used. This complex reacts with ammonia in 


i¢ 
absorber which prevents polymerization of HCN Phe 


H¢ N 18 absorbed by wate! H¢ N 


absorber bottom stream in the HCN stripper 


| 
I 
s stripped from the 


Residual 
ammonia is removed from the HCN stream by washing 
with fresh solvent The product is then acid washed for 
final cleanup and delivered at atmosphe ric pressure The 
HCN-free solution goes to the primary ammonia strippe1 
where the polyhydroxy-bori acid comple x dissociates and 


4) psig pres 


releases ammonia. The stripper operates at 
sure and 270 F. Some 
cooled and recycled to the H¢ N converter The con 


densate from this gas stream is steam stripped in the 


ammonia gas is liberated here 


secondary ammonia stripper where the bulk of the 


monia is recove red and recye led 


Yields: Approximately 74 percent of ammonia charged 
is converted to hydroge n cvanide 


Commercial Installations: The process has been de- 
veloped through the pilot plant stage by Freeport Sulphur 
Company 





Isopropyl Alcohol 


Application: \ process tor manulacturin isopropy! 
alcohol 

Charge: Liquid propyl ne. A teed of 90 percent purit 
or better is desirable to minimize the handling of waste 
gas, although much lower concentrations of propylene can 


be handled satisfactoril) 


Product: J} product is a Solution of 6/ weight percent 


isopropy!| ale ohol 


Description: Phe liquid propylen feed toc} con 
bined with recycled hydrocarbons, is first absorbed in 
percent sulfuric acid in a serie of agitated reactors t 
form a solution of diisopropyl sulfate and isopropyl acid 
sulfate The sulfated hydrocarbon solution ji converted 
to an ac id solution ol isopropy! alcohol, « ther and polym«e I 
by hydrolysis reactions which take place in the hydrolyzet 
stripper in the presence of dilution wate These reaction 
products are steam stripped from the acid in the aAriie 
column and leave as overhead vapors. The vapors are 
neutralized by contact with caustic solution and then con 
densed The condensate is sent to an ether column tor 


ether se paration 


The crude isopropyl alcoho! is charged to 


column. The bulk of overhead vapors from this col 
condensed and refluxed to the column. A portion o 
liquid is diverted from the main reflux stre am and sent to 
a decanter for separation. In the decanter the two liquid 
layers are separated and the upper layer, \ rich wi 


dD ember, 1955 


STONE & WEBSTER-BADGER 


and the lower layer contains mainly wat ar 


amount ol ether ilcohol The lower wate 


is refluxed back 1 th ower continuously alon 


tumn, The 


; 4] 
nh the main reriux tre 
ther-rich layer i pumped back i reaction system 


quid containing the bulk of tl 7 vl alcoho 


and water I pumped to opropyl alcohe 


lor recovery ot the main product The conat ed 


from this colurmn is the 8 percent so 
alcohol inh watet Pol ier i 
from the column and pumped to 
tiv isopropyl ilcohol column 
ile Ono} 


mtainin only tl 


yvdrolyzer 


Operating Conditions: ‘| |) 


1 il ti 


reactor 


ce oO lsopropyl mconr 


Vields: Ninety-five percer 


Commercial installations: 
cit eloprne nt work carried out 


Ltd., with recent improvement 


large commercial 





Maleic Anhydride 


Application: A process for the manufacture of maleic 
anhydride. 


Charge: Benzene, nitration grade 
Product: Maleic anhydride, pellets 


Description: Benzene is vaporized in kettles and fed 
to a vessel for mixing with air. The mixed gases are pre- 
heated and passed to a multitubular, cooled catalytic 
reactor 


The reactor effluent gases pass through three coolers in 
sequence, The first cooler generates steam. The second is 
a recuperative exchanger which serves to preheat feed gas 
The third cooler uses cooling water. Tarry condensates are 
removed by a knockout trap. The reactor effluent gases 
then pass to a water scrubber where maleic anhydride is 
absorbed. The maleic acid solution is pumped to a de- 
hydrator which regenerates maleic anhydride. Only a 
minimum of maleic is transformed to isomeric fumaric 
acid in the dehydration step, by careful control of condi- 
tions. The crude maleic anhydride is purified in a refining 
column. The product cut is pelletized and bagged in con- 
ventional machines 

Tempered cooling water is used to prevent plugging of 
the reactor aftercooler by solid maleic anhydride, A 
startup heater (not shown on this schematic flow diagram) 
serves to bring the feed airstream up to reaction tempera- 
ture, This preheater burns natural gas or other cheap 
fuel 


Several oxidations take place simultaneously in the re- 
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SCIENTIFIC DESIGN COMPANY, INC. 
actor; the two most important reactions are repres¢ nted 
as follows: 


(1) CoHe + 4420 
2) CH, + 74%20 


> C.H.O, -+ 2H,O + 2CO 
> 6CO, + 3H,O 


Operating Conditions: The most important operating 
variables are the benzene concentration in the reactor in- 
let gases, the temperature in the reactor, and the contact 
time. Typical operating ranges for these variables are 
given below: 


Benzene concentration: 0.6-1.6 percent by volume 
Reaction temperature 700-850 } 


Contact time: 0.1-2.0 seconds 


Yields: The over-all yield is usually expressed as pounds 
of maleic anhydride per pound of benzene. Yields of over 
70 percent have been observed in pilot plant operation. 
Under certain conditions of feed and product prices a 
plant may be designed to show yields of over 80 weight 
percent. 


Commercial installations: A maleic anhydride plant 
using this process is now under construction for 
Compagnie Francaise des Matieres Colorantes at Villers- 
St. Paul, France. A reaction system using the Scientific 
Design Company catalyst has been in commercial opera- 
tion at Reichold Chemicals Elizabeth, N. J., plant for 
approximately one year. 


Reference: Chemical Engineering, July’5 3,p.238 


PETROLEUM REFINER fl 34, Ne 





Methanol 


Application: A process for the manufacture of meth- 
anol. 


Charge: Natural gas 
Product: Methanol 


Description: The first step in the process is the re- 
moval of organic sulfur and hydrogen sulfide from the 
natural gas feed stock. This is accomplished in the sulfur 
removal vessels by contacting the gas with activated 
carbon 


The purified gas is pre-heated by exchange with re- 
former products, mixed with carbon dioxide and super- 
heated steam and passed downward in the reformers. The 
reformers are heated with fuel gas and the flue gas is 
used to generate 250 psi steam and to heat the primary 
combustion air for the reformer heater burners. The re- 
former product stream is further cooled in the feed water 
heater and then water quenched before going to a gas 
holder 

The cooled reformed gas from the gas holder is com- 
pressed to 5000 psig by the primary compressors and the 
circulating compressors. This high pressure gas stream 
flows to oil traps for the removal of entrained oil before 
being introduced to the converters. The outlet from the 
oil trap vessel and filter is divided into three (3) streams 
The main stream goes to the converter top and a small 
by-pass stream sent to the bottom of the converter for 
quench while a small stream is sent to the quench lines at 
the top of the reactor. The converter effluent is cooled in 
a spray cooler and flows to a separator. The unconverted 
gases from the separator are recycled to an intermediate 
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COMMERCIAL SOLVENTS CORPORATION 


stage of the primary compressors and the condensed 
product from the separator flows to the low-pressure let 
down and separator drum. The liquid product from the 


letdown drum flows to crude methanol storage 


lhe impurities present in the crude methanol isopropy! 
and isobutyl alcohol, traces of ethers, ketones and alde 
hydes) have boiling points near that of methanol itself 
and present a real problem in the purification of methanol 
The extractive distillation method is used by Commercial 
Solvents Corporation 


I'he crude methanol is preheated in the extraction col 
umn condensers and fed to the extraction column, The 
heads from this column are partially used for reflux and 
the remainder cooled and sent to intermediate storage 
Soft water, heated by exchange with the methanol col 
umn bottoms, is introduced as extract in the extraction 
column. The bottoms from the extraction column are fed 
to the methanol column where the overhead is finished 
methanol product. A portion of this overhead is used for 
reflux on the methanol column 


scwel! 


The bottoms are sent t 
A bottom fraction is removed from the methanol 
column and goes to the tails column for the recovery of 
higher alcohols 


Operating Conditions: J hx operates at 
9000 psig and 400 C. with about 12 to 15 percent conver 
sion of feed gas to methanol per pass 


converter 


Commercial Installation: Commercial Solvents Cor 
poration, Sterlington, La 


Reference: Chemical Envineeringe. June’55 





Methanol 


Application: This process is applied to the manufac- 
ure of methanol. 


Charge: Synthesis make-up gas (carbon monoxide and 
hydrogen) derived from natural gas, coal, by-product 
gases or oil is the charge. 


Product: The product is high purity methanol, 


Description: Synthesis make-up gas, supplied at a pres- 
sure of 5000 psig is passed through the iron carbonyl guard 
chamber for removal of iron carbonyl in the gas stream. 
Activated carbon is the absorbing reagent used. The syn- 
thesis make-up gas enters the synthesis system via an oil 
trap. Here, the compressed make-up gas joins the recycling 
gases of the synthesis system and traces of lubricating oil 
in the gases from the recirculator are removed. The col- 
lected oil is let down intermittently from the oil trap, as 
necessary, to an oil recovery system. 

The combined gases, leaving the oil trap enter the con- 
verter at ambient temperature. In the converter, the active 
gas constituents, equivalent to the amount in the synthesis 
make-up gas, are converted to methanol, water and side- 
reaction products in vapor form, at approximately 640-680 
F, However, due to internal heat exchange apparatus pro- 
vided in the converter, the gases leave the converter at 
about 290 F, 

The reactions involved are rather simple and are shown 
by the following equations: 


CO + 2H; 
CO, + 3H, 


> CHLOH | 
—~ CH,OH + H.O 2 


The first reaction is preferred as it requires less hydrogen 

The effluent gases from the converter pass through the 
water-cooled primary condenser and the refrigerated sec- 
ondary condenser where essentially 100 percent of the 
reaction products are condensed, The liquid product is 
separated from the gas stream in the methanol separator, 
the gases from the separator passing on to the suction of 
the recirculator which compresses the recycle gases suffi- 
ciently to overcome the system pressure drop and injects 
the recompressed gases into the oil trap. 

Between the methanol separator and the recirculator a 
very small portion of the recycle gas stream may be vented 
to maintain the partial pressure of the non-reactive gases 
in the recycle gas stream at a reasonable level. 

The raw methanol product, separated from the gases in 
the separator, is continuously let down to the low pressure 
flash drum where the bulk of the dissolved gases and low 
boiling compounds are vented due to the reduction in 
pressure, The condensate is fed into the dimethyl ether 
column, which operates under pressure, for removal and 
concentration of the remaining low boiling compounds 
The steam-heated calandria supplies the necessary heat for 
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THE VULCAN COPPER & SUPPLY COMPANY 


the pressure stripping operation to remove the low boilers. 
The low boiling compounds are taken overhead and the 
water-cooled dimethyl condenser condenses the dimethy]| 
ether, the non-condensables being vented from the system. 
The resultant dimethyl ether product is collected in the 
reflux drum. Part of the dimethyl ether column as reflux 
and part is drawn off to dimethyl ether product storage. 


Crude methanol is drawn off as bottoms from the 
dimethyl ether column and fed to the atmospheric rectify- 
ing column, Steam-heated calandria provide the necessary 
heat for rectification. A liquid methanol draw is taken 
near the top of the rectifying column and sent to the heads 
stripping column for final removal of traces of low boilers, 
the steam-heated heads column calandria providing the 
necessary heat for stripping the low boilers. Refined 
methanol is taken as bottoms product from the heads strip- 
ping column, cooled in the product cooler and transferred 
to finished product storage. 


The low boilers, which are concentrated in the top of 
the rectifying column are taken overhead with an appre- 
ciable amount of methanol and are condensed in the 
atmospheric rectifying condenser and the vent condenser, 
the non-condensables being vented and the condensate col- 
lected in the reflux drum. Part of the condensate from the 
reflux drum is sent to the rectifying column as reflux, and 
part is sent to the extractive distillation column for reco 
Also, 


a bottoms fraction from the atmospheric rectifying column 


ery of methanol and concentration of impurities 


is transferred to the extractive distillation column for re- 


covery of methanol and concentration of high boilers. 


The extractive distillation column is heated by live steam 
injection and refluxed with water. Concentrated impurities 
are taken overhead and condensed in the extractive dis- 
tillation column condenser and vent condenser, the non- 
condensables being vented from the system. The resultant 
condensate is collected in a reflux drum. Part of the con- 
densate is recycled to the extractive distillation column 
and part is withdrawn from the system, Dilute methanol 
is withdrawn from the base of the extractive distillation 
column and transferred to the dilute methanol rectifie 
where concentrated methanol is taken overhead and con- 
densed in the rectifier condenser. The concentrated meth 
anol condensate is collected in the reflux drum. Part of 
the condensate is used as reflux and part is returned to the 
atmospheric rectifying column to recover the methanol 
content. Non-condensables are vented from the dilute 
rectifier condenser and the reflux drum through the vent 


condenser for recovery of trace quantities of methanol 


Operating Conditions: The most important operating 
conditions are those in the reactor. The operating pressure 
in the reactor is about 4200 psig, and the temperature 1s 
520-620 F. 
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Methy! Ethyl Ketone and Acetone 


Application: This process is for the manufacture of 
methyl ethyl ketone (MEK). 


Charge: A mixture of normal butylenes. 


Product: ‘The product is methyl ethyl ketone (99 per- 
cent purity ) 


Description: Gaseous butylenes are charged to the 
absorption tower which operates at pressures. slightly 
above atmospheric and at a temperature of 110 F. Sulfuric 
acid (about 80 percent) is fed to the top of the tower and 
reacts with the butylenes to form butyl] sulfates. The re- 
action is exothermic, and internal cooling is provided 

Conversion of butylenes is practically complete. The 
mixture of acid and butyl sulfates flows to hydrolyze: 
where alcohols are formed from the sulfates, Sec-butyl 
alcohol is the principal product 


The hydrolyzate is fed to the acid stripper and alcohols 
are steam stripped from the acid. Entrained acids in the 
alcohol stream are removed in a dilute (8-10 percent 
caustic scrubber, The scrubbed vapors are condensed. ‘The 
crude contains 10-20 percent water, light organics, sec- 
butyl alcohol and heavier organics 


The major problem in the purification is the separation 
of the sec-butyl alcohol from water. This is done in a towet 
to which an entrainer material, such as diisobutylene, is 
added. The entrainer forms light-boiling ternary azco- 
tropes with the impurities and water. These azeotropes are 
taken overhead. Sec-butyl alcohol is separated from the 
heavy ends in the heavy ends column 


The sec-butyl alcohol is vaporized and fed to a mixing 
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tank where it is combined with a small amount of air. The 
mixture, at 250-300 F., is heated to 750 F. and fed to the 
reactor. 

The reactor contains a number of small-diameter tubes 
packed with supported zinc oxide catalyst. The reaction 
is exothermic, maximum temperature about 1000 F., with 
a combined oxidation-dehydrogenation of the alcohol to 
MEK 

The reactor effluent contains MEK, unconverted alco- 
hol, hydrogen and other fixed gases. The mixture passes 
through a preheater and a brine-cooled condenser. Equi- 
librium amounts of MEK and alcohol remaining in the 
vapor are recovered in a separate column by absorption in 
a non-volatile solvent. 

The combined liquid streams from condenser and scrub- 
ber are fed to a fractionator where MEK with a minimum 
purity of 99.0 weight percent 1s re moved overhead 

Acetone is made primarily from isopropyl alcohol by a 
similar combined oxidation-dehydrogenation reaction such 
as described above 


Vields: Over-all process yield, MEK from butylene, 


is 75-80 percent 


Commercial installations: This process or a variation 
is used for making MEK at the following plants: Esso 
Standard Oil Company, Linden, N. J.; Shell Chemical 
Company, Deer Park, Texas, Martinez, Calif. and Do- 
minguez, Calif.; Stanolind Oil Gas Company, Browns 
ville, Texas 


Reference: Perroteum Reriner, Feb.’54,p14! 
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Methyl Mercaptan 


Application: A process for the manufacture of methyl 
mercaptan from its alcohol 


Charge: Raw materials to this process are methyl al 
cohol, hydrogen sulfide and recycle dimethyl sulfide 


Products: Methy! 
higher sulfides 


mercaptan, dimethyl sulfide and 


Description: Alcohol and recycle dimethyl sulfide are 
vaporized and are mixed with a heated, compressed H,S 
stream before entering the fixed bed reactor. Effluent from 
the reactor is partially condensed and then flows to a pri- 
mary column, where excess H.S is removed by distillation 
The overhead from this column is refrigerated 

tottoms frorn the H.S column, essentially H,S free, is 
fed to the mercaptan column where methyl mercaptan 
is removed overhead. Water, dimethy! sulfide and highe: 
sulfides, which are the bottoms from the mercaptan col- 
umn, are fractionated in the sulfide column where di 
methyl sulfide is taken overhead. Water and heavier 
sulfides flow to a cooler-decanter where water of reaction 
is removed and higher sulfides are recovered if desired 

The mercaptan recovered in the second column of the 
fractionation train contains small quantities of H.S which 
must be removed if the mercaptan is to be used in certain 
types ol subsequent processing This can be done in a batch 
treater where the meri aptan is dissolved in a 20% NaOH 
solution. The hydrogen sulfide is converted to the sodium 
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salt. The mercaptan reacts with the sodium hydroxide to 
form a thermally unstable salt. Heating reverses this rea 
tion and liberates the mer aptan from solution. Residual 
traces of mercaptan in the caustic can be recovered by 
steam stripping, Mercaptan recovered in the stream strip 
ping step is decanted and the total product is dried, For 
large scale production this operation can be made con 
tinuous 

Methyl mercaptan is synthesized from the alcohol by 
the following reaction 

CH,OH HS -— CH,SH HO 

The secondary reaction which take pla U 


CH,SH = (CH,),S H,S 


An excess of H.S tends to minimize the extent of this re 
action and recycle sulfide converted to mercaptan by 


this means 


Among 


) percent thoria in alumina, silica alumina, high 


Several catalysts have been used for this reaction 
these are 
density 12 percent thoria in alumina, thoria-cobalt. A pe 
itisfactory, ‘The H.S ratx 


can be varied from 3:1 to 8:1 with re pect to total meth 


let size of Ye im h ha prove! 


radical input depending on the amount of sulfide recycled 
Reactor temperatures vary trom 600 875° F depending on 
feed and catalyst with a pressure ol 
atistactory 

Handling H.S introduce 


of construction in th ysterm 


per lA} pre ble 
whe rt 


pres nt 








Methyl Vinyl Pyridine 


Application: ‘This process is for the manufacture 
methyl vinyl pyridine. 


Charge: Acctaldehyde and ammonia. 
Product: The product of methyl vinyl pyridine 


Description: ‘The first step in the synthesis is to con- 
vert acetaldehyde into paraldehyde, This is done by 
trimerization of three moles of acetaldehyde to one mole 
of paraldehyde in the presence of sulfuric acid and 


catalyst 


H, SO, 
}CH, CHO-————*® (CH, CHO), 
Catalyst 


his polymerization is continuous with make-up acetalde- 
hyde and sulfuric acid being fed continuously to the 
reactor. An external heat exchanger is used to remove 
the heat of reaction, Before purification by fractionation 
of the paraldehyde for the Methyl Ethy! Pyridine (MEP) 


synthesis the acid is neutralized by addition of caustic 


"yr . . - r e 
The liquid phase reaction of paraldehyde with am- 
monia proceeds as follows: 


1% (CH,CHO), + NH, ~ 
t+ H.O 


Along with MEP a certain amount of 2-picoline, 4 


170 


picoline and heavy pyridines are formed. Ammonia in 
excess of theoretical requirements is used 

Crude product is next sent to the separation section 
and the various pyridine recovered as technica] grades 
Excess ammonia is recycled and certain fractions sent 
back for rerun. MEP fraction is transferred to inte 
mediate storage before going to the Methyl Vinyl! Pyridine 
MVP 

MEP is recovered as a clear liquid of 345-356 F. boil 
ing range at atmospheric pressure. MEP has other end 
uses than the manufacturing of MVP. 


MEP dehydrogenation to Methyl Viny! P 


ceeds as follows 


synthesis section 


yridine pro 


H 
CH ( 
a 


Ry, CH NZ CH 
main product MVP (2-methyl-5-viny! 


certain by-products are also produced as in 


MVP is recove red 


Along with the 
pyridine 
the methyl ethyl pyridine synthesis 
as a final product 


Commercial Installations: A plant using a process 
similar to this is operated by Phillips Chemical Company 
Adams, Terminal, Houston 
sng, Dec.1952, p1802 


Reference: Petroleum Proces 
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Nitroparaffins 


Application: A process for the manufacture of nitro- 
paraffins from propane 


Charge: Propane and 75 percent nitric acid 


Products: Nitromethane 
and 2-nitropropane 


nitroethane | nitropropane 


Description: Propane gas is heated to 430-450 C. in a 
furnace and enters a glass or silica-lined reactor. The 75 
pe réent nitric acid is sprayed into the gas stream at several 
points. The amount of acid from each spray is adjusted so 
that the heat of vaporization of the water in the acid coun- 
teracts the exothermic heat of the reaction to maintain the 
temperature at 390-440 C, The over-all mole ratio of pro 
pane: nitric acid is 5:1, with the stagewise addition limit- 


ing the ratio at any one stage to 25:1 

[t is important that pyrolytic temperatures be avoided 
in order to prevent carbon skeleton rearrangements. At 
the proper nitration temperatures some dex omposition ol 
the various nitrated and oxidized compounds does occur 
and therefore some olefins and degraded products are 
formed. The pyrolysis of nitroethane and | -nitropropane 
gives olefins, aldehydes, carbon dioxide, and nitrogen 

Nitric acid and nitrogen dioxide give the same produc ts 
but nitric acid gives better yields and higher nitration 
rates. Comparison of various reaction rate studies shows 
that the substitution of any hydrogen atom can be effected 
more readily by nitric acid than by nitrogen dioxide. Some 
experimental runs show four times the yield using nitric 
acid rather than nitrogen dioxide 


The vas leaving the reactor 1s cooled in a partial con 
denser. The nitroparaffins and dilute nitric acid are con 
cle nsed while propane and yaseou oxidation produ is pass 
to recovery units from whi nh recove red propane 1s recy¢ led 
Lhe condensate separates into two layers. The lower dilute 
nitric acid layer is fed back to the nitrator as makeup, after 
fortification with fresh nitric acid. The upper nitroparaffin 
layer is fractionated into the four products of the reaction 

Under the conditions of the reaction the prod icts ob 
tained will represent all possible ones in which the nitro 
group replaces either a hydrogen or any alky! group in the 
hydrocarbon feed. Close control of the reaction is necessary 
to avoid CXCESSIVE losses by oxidation 


Vields: Yields of 40 percent per pa 


I 
conversion to nitroparaffin are reported 


on nitric ack 


EFFECT OF TEMPERATURE ON PRODUCTS 
NITRATING PROPANI 
WoO-510 
( 
Mole ° 


790-800 


PRODUCTI 
Nitromethane 
Nitroethane 104 
|-nitropropan 


_nitropropane 


Commercial installation: | his pr: 
use by Commercial Solvents Corporati 


References: Hass and Schechtes 
neering Chemistry 39,p8 1 194, Pp 
l/ nit Proce r im Creanic Synthese 


and 77-79. New York, McGraw-Hil 





a 


OXO Process 


Application: A process for the hydroformylation of 
olefins. 


Charge: Carbon monoxide, hydrogen and an olefin 


Product: An aldehyde containing one more carbon 
atom than the hydrocarbon feed stock 


a 
Description: ‘The synthesis gas (carbon monoxide and 
hydrogen) is compressed to converter pressure (100-250 
atmospheres) and introduced to the bottom of the con- 
verter, At the same time the olefin feed is introduced into 
the top of the converter. The overhead is cooled and 
scrubbed for recovery of carbonyl product and returned 
to the converter Lhe synthesis vas 158 recycled The 
bottoms from the converter is separated with the light 
product going to the decobalter and the heavy product 
being recycled to the converter, The overhead from the 
decobalter is cooled and scrubbed for recovery of car- 
bonyl product and re-introduced as feed to the converter 
Hydrogen is introduced in the bottom of the decobalter 
and is recycled from the overhead scrubber. This de- 
cobalted product is fed to the top of the hydrogenation 
vessel. The overhead product from the hydrogenation 
vessel is cooled and scrubbed and returned as feed to 
the converter. The hydrogen from the scrubber is _re- 
cycled, Hydrogen is introduced into the bottom of the 
hydrogenation vessel to convert the Oxo aldehydes into 
the corresponding alcohols 


Reactions: Pypi al reactions using the Oxo process 
are as follows: 


Production of ‘Trimethy! hexanol from di-isobutylene 
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CH ( 


CH ( 


3,.5.5-Trimeth 


H CH CH,OH 


H 
yl Hexanol 


Production of iso-octy] alcohol from Heptene (mixture 


CoH, CH CH 


C,H CH 


H 
> CoH CH 


CH, and C,H 


CH.OH and ¢ 


CO - > 
CH CH 


H CH CH CH.OH 


iso-octyl alcohols 


CH; 
Operating Conditions: Synthesis gas having a volun 
ratio of 1:1 for carbon dioxide and hydrogen, ‘Tempera 
ture range of 120-145 C. and pressure range of 100-250 


atmospheres 


Commercial Installations: A process similar to thi 
is employed by Standard Oil Company, Baton Rouge 
La., Gulf Oil Company, Port Arthur, Texas, Tennesse: 
Eastman Company, Longview, Texas 


References: 


PETROLEUM 


Reriner, Dec.,1954,p14! 


Chemical and Engineering News, Feb.14,1955,Vol.33,No 


7,p594 
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Pentaerythritol 


Application: A process for the manufacture of pentaerythritol, 
C(CHLOH ), 


Charge: Formaldehyde, 37 wt percent aqueous solution; ace tal 
dehyde, 99-+- percent purits 


Product: Crystalline pentaerythritol, cither technical grade 


(85-90 percent purity) or nitration grade (99 percent purity 


Description: Pentacrythritol is produced commercially by a 
batchwise reaction between formaldehyde and acetaldehyde in an 
alkaline medium. Chemically, two successive reactions take place 
In the first, an alkali-catalyzed aldol condensation produces 
pentaerythritose 


alkal 


}HCHO CH,CHO — C(CH,OH),CHO 


In the second ste P, the alkali here shown as calcium hydroxyde 
enters the reaction process, and monopentaerythritol is formed 
HCHO 


CH:;OH ) CHO + Ca(OH > C(CHLOH), 
Ca(COOH 


In practice, both reactions occur during a single batch opera 
tion. The reactor is of conventional design, being equipped with 
cooling coils and jac ke t, and mechanw al agitator 


Weighed amounts of formaldehyde solution and lime slur 
are placed in the reac tor, the amount of lime being 10-15 percent 


in excess of that required stoichiometrically. Wate 


then added 


to adjust the formaldehyde concentration to about 15 percent 


Liquid acetaldehyde is next 
surface, 
temperature of 70-80 F. The acetaldehyde addition is complete 
when the formaldchyde:acetaldchyde molar ratio is 4.5-5.0 to 1.0 


The reaction is carried out for several hours, with the tem 


introduced beneath the liquid 


agitation and cooling being controlled to give a mixing 


perature being varied from 80 to 140 I Careful attention must 
be given to the time-temperature relationship in order to insuré 
a product of good quality and yield. Overheating causes forma 
tion of complex sugars which contaminate the product. Under 
reaction times and in 


heating causes uneconomically-long 


adequate yields. In general, some 4-5 hours are required, during 


December, 1955—PrtTRo.! 


L —<— ee eee ew eee oe ew enn nr nen ww mt 
; 
' 
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In this dis 
alkali in accordance with 


most of which the reactor contents are below 100 I 
cussion lime 1s considered “aa the 
general practice, but caustic soda is also used 

When the reactor contents show a total aldehyde concentra 
tion of less than 0.1 percent, they are pumped to the neutraliz 
ing tank where dilute sulfuric acid is added to lower the pH 
to about 8.0 
filtered off. If sodium hydroxide is used in the process, neutral 


his precipitates calcium sulfate, which is in turn 


zation is effected by form acid and this filtration tep is not 
required, since the sodium formate is soluble 
The filtrate passes to a vacuum evaporator wh 

water 1s removed The thick liquor has 1 Spec he wray of about 
1.27 and contains some precipitated pentacrythritol, Precipitation 
is completed in a water-cooled vessel, and the crystals separated 
by centrifuging. The mother liquor is recycled to the evaporator 
for turther recovery of pentacr thritol The mot crystals are 


dried to yield technical grade product which ontains sore 
85-90 percent monopentaerythritol with d pentaerythri 
About 90 percent of the ! 


tion of pentaerythritol is technical grade 


prin ipal impurity 


For the production of nitration-grads 
product is re-dissolved in hot water 
ind filtered at 170 F. or higher The 
essentially pure monopentar 
crystals are separ ited b 


the nitration-grade proc 


ids: The yield o 
d on acetaldehyde ch 


Commercial installations: 
ed b Commercial Sol 
ware Chemicals In Sta 
Mansfield, Ma 
Heyden Chen 
id Chemicals Con pa 
als, Lad., Varennes, ( 
Pa.; Warren Petrolew 


(orn pany 


truction 


Reference: Keaction 
nd J. A. Quinn, Ind 





Perchloroethylene 


Application: A process to produce perchloroethylene 

Charge: Oxygen free chlorine and an inert free hydro- 
carbon such as natural gas, LPG, or any mixture lighter 
than butane 

Products: The principal product is refined perchloro 
ethylene, C,Cl, 

Description of Process: Chlorine, hydrocarbon, and 
several recycle streams are mixed and fed to the chlorina- 
tion furnace, The chlorination process proceeds readily at 
high temperatures, sustained by the heat of reaction, with 
out the aid of catalyst. From the furnace the reaction 
products go to a quench vessel where they are suddenly 
cooled 

The liquid quench mixture, consisting of carbon tetra 
chloride, perchlorocthylene, 
stripped in a blowback column 

‘The mixed chlorocarbons from the str ipping column are 
then fractionated first in a carbon tetrachloride stripper 
The carbon tetrachloride overhead is recycled to the fur 
nace. The remaining crude perchloroethylene is refined 
to yield high purity product, and the bottoms from the 
refining column are also recycled to the furnace 


and quench medium is 


{ nqucne hed gases from the quench vessel pass to an 
HC] absorber where hydrogen chloride is absorbed in weak 
acid, The remaining gases from this absorption column ar¢ 
compressed by a recycle blower, Excess chlorine from the 
absorption system passes through a rectifying column. The 
excess Chlorine overhead is recycled to the furnace 

Che strong hydrochloric acid from the HCI absorber is 
also partially stripped to remove traces of dissolved chlor- 
ine and other contaminants which are returned to the HCl 
absorber. The purified hydrochloric acid is then sent to a 
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SCIENTIFIC DESIGN COMPANY, INC. 


conventional HCI stripping system, which yields anhydrous 
hydrogen chloride gas as the by-product ol the process 
Weak acid, close to the az otropic. composition, 1s recy led 
as rubbe t liquor 

All equipment is of corrosion resistant alloy or non 
metallic material of construction. In particular equipment 
which handles hydrogen chloride 18 fabricated with a 
ceramic lining or of impervious graphite, The chlorination 
furnace and the quene h ve ssel] pose extre mely stringent 
problems in mechanical design, and involve some radically 
new tec hniques of fabrication 

Possible chemical reactions depend upon the hydr 
carbon feedstock. ‘The following are examples 

I 2CH,+ 6Cl— C,Cl, 8 HC! 

2 > CoH, + 10 Cl »2C.ClL 12 HCl 

} 2 CsH, + 14 Cl > 3 C,Cl, 16 HCl 

Operating Conditions: ‘The chlorination furnace op 
erates neal atmosphe ric pressure at a temperature of 900 
1200 F. The quench vessel, where rapid quenching is essen 
tial, operates at a low temperature. The absorption, strip 
ping and frac tionating columns operate at moderate ten 
peratures and pressures 

Yields: The vield of products approac hes 100% of 
theoretical. For example, one plant was designed to yield 
20 pounds of perchloroethylene and 27 pounds of hydrogen 
chloride from 45 pounds of chlorine and 4 pounds of 
propane 

Commercial Installations: Pechiney Compagnie de 
Produits Chimiques et Electrométallurgiques is completing 
construction of a large perchloroethylene plant at St 
Auban, France 


Reference: Perroteum REFINER, Oct., 


PETROLEUM REFINE! 





Phthalic Anhydride 


Application: This process is applied to the manu- 
facture of phthalic anhydride. 

Charge: The charge is ortho-xylene 

Product: The product is solid phthalic anhydride. 

Description: The liquid ortho-xylene feed is pumped 
at controlled rates into steam-heated vaporizers. The 
vaporized xylene is fed to a mixer where it is contacted 
with heated air. This mixture then goes t 
converter units where the following reaction occurs 


salt-« ooled 


() 


2] 


O-Xylene Phthalic Anhydride 


This direct oxidation of the xylene to phthalic anhydride 
is promoted by the catalyst in the converter tubes which is 
based on vanadium pentoxide (V:O This catalyst must 
be carefully prepared for proper catalyst activity 

The reacted mass leaving the bottom of the converters 
passes through tubular heat exchangers where the gases 
are cooled before passing into condensers, The crude 
phthalic anhydride crystals deposited in the 
units are withdrawn at regular intervals. The spent gases 


condenser 


passing from the condensers go into furnaces fitted with 
gas burners so as to eliminate fume nuisance 


December, 1955—PrrTroLeumM Rerir 


CALIFORNIA RESEARCH CORPORATION 


The « rystals of crude phthali anhydride removed from 
the condensers are melted in steam-heated melt tanks, the 
molten anhydride being distilled batchwise in two distilla 
tion stills in series, Free and combined water is taken off 
as the first cut from the primary still, The second cut, con 
taining the phthalic anhydride and light boilers such as 
maleic anhydride, is taken off under vacuum and fed to 
the secondary still. Condensing phthalic anhydride must 
be held above its me lting point to prevent ope rational dif 
ficulties due to solidification in tubes and transfer pas 
sages. The purified phthalic anhydride is removed as an 
overhead stream from the second distillation still which 
also operates under vacuum. The bottoms in the secondary 
sull are returned to the primary still The product oes 
from the secondary still to an aluminum storage tank 
From this tank it is fed to a stainless-steel water-cooled 
surface for solidification. The final product in the form of 


( hips 1s weighe d and pas ke din pape r bags 


Operating Conditions: Ihe most naportant operating 
conditions are the air/hydrocarbon ratio, the temperature 
in the converter and the contact time Pypic al operating 


ranges for these variables are given below 


Air/Hydrocarbon Ratio 
Temperature, |} 


Contact Time 


Commercial Installation: 
Richmond, Calif 


Reference: Prrro.en' 





Phenol and Acetone from Cumene 


Application: A process for manufacturing synthetic 
phenol from cumene, 


Charge: Cumene (isopropylbenzene), air, hydrogen, 
dilute sulfuric acid, 


Products: Phenol 


acetophenone. 


Description: Raw material cumene is obtained from 
the alkylation of benzene with propylene over a phos- 
phoric acid catalyst. The propylene is usually derived 
from the products of propane cracking. The cumene is 
fractionated to a high degree of purity before being 
charged to the phenol unit. 

Fresh and recycle cumene in a ratio of about 1:4 are 
mixed and sent to the hydrogenator. The recycle cumene 
contains about one percent alpha-methylstyrene and this 
must be removed before the cumene is oxidized. Hydrogen 
gas is bled into the reactor and the adpha-methylstyrene 
is converted directly to cumene. A suspended nicke] cata- 
lyst is employed, together with mechanical agitation and 
a temperature of about 210 F. The effluent liquid con- 
tains less than 50 ppm alpha-methylstyrene, 

The purified cumene is decanted from the catalyst, 
filtered, and pumped to the oxidizer. Intermediate storage 
is provided in order to buffer flow surges. 

The oxidizer is a vessel containing an agitated oil-water 
emulsion, The contents are maintained at 265 F. Emulsify- 
ing agents such as sodium stearate or sodium laury! sulfate 
are used, Air is injected under the surface and supplies 
the oxygen for reaction. An excess of cumene is used in 
order to utilize a substantial portion of the oxygen in the 
air, Cumene hydroperoxide is produced according to the 
reaction: 


acetone, 


(42.5-43 °C m. p.), 


About 25 percent of the cumene is converted per pass. 
The liquid effluent is separated from fixed gases and 
sent to the cleavage vessel. 

The reason for the oxidation being carried out in a 
dispersion of the hydrocarbon in an alkaline aqueous 
medium is to increase the rate of oxidation of benzene 
peroxide formation, The optimum conditions are with 
a pH of 8.5 to 10.5 which is easily maintained by using 
a sodium carbonate buffered solution 

Best results are obtained by using emulsifying agents. 
Sodium sterate of about 0.3 percent concentration seems 
to give best results, Other variables that effect this oxi- 
dation rate are: ratio of water and oil phases; peroxide 
concentration in the reaction mixture 

In the cleavage step the peroxide is decomposed by 
boiling it under pressure in the presence of an acid. The 
reaction which occurs is 


CH 


Lane 


CH 
The peroxide is completely decomposed 


A 


Dilute sulfuric 
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acid is used and continuously recycled. The reactor efflu- 
ent flows to a separator from which the oil layer, or crude 
phenol, is removed for further processing. The equeous 
layer is recycled to the cleavage vessel. 

Residual acid is removed from the crude phenol by 
countercurrent scrubbing with water in a packed tower. 
The washed oil has the following approximate composi- 
tion: 


b.p., °F. Weight-percent 
Acetone 134 8 
Cumene 307 76 
Alpha-Methylstyrene 330 l 
Phenol 359 14 
Acetophenone 5396 l 


100 


Phenol, acetone, and acetophenone are of commercial im- 
portance and are separated individually, Alpha-methyl- 
styrene has uses in plastics manufacture and in some 
cases is separated. In the process described here it is con- 
verted to cumene. 

The crude phenol is pumped to a fractionating column 
which operates at atmospheric pressure. Acetone is sepa- 
rated as overhead product. The bottoms stream passes to 
the cumene tower. This tower operates under vacuum and 
removes cumene and alpha-methylstyrene as overhead 
product. These materials are recycled to the hydro- 
genator, At this point an additional fractionator may be 
employed for the purpose of separating alpha-methyl- 
styrene. 

The bottoms stream from the cumene tower contains 
about six percent acetophenone and the remainder essen- 
tially phenol. This material passes to the phenol tower, 
which also operates under vacuum. The product phenol 
passing overhead is condensed at about 120 F. and cry stal- 
lized in a special receiver. The bottoms stream contains 
about 15 percent phenol and the remainder acetophenone 

The importance of this process is that it provides sub- 
stitution on an aromatic ring without chlorinating or sul- 
fonating. Thus chlorine and sulfuric acid, both of which 
are at times in short supply, are not needed. A very small 
amount of sulfuric acid is used as catalyst, as mentioned 
above, and other acids, such as phosphoric 
stituted for it. 


_ may be sub- 


Another important feature of this process is that sub- 
stantial quantities of acetone are produced. The credit 
for this valuable by-product strongly influences the eco- 
nomics of the process 


Operating Conditions: Ihe principal conditions for 
the oxidation and cleavage steps are given in the above 
text 


Yields: The over-all process yield, from raw material 
cumene to finished phenol, is about 93 percent of theory 


Commercial Installations: British Amevrican-Shaw- 
inigan, Ltd., Montreal East, Canada; Barrett Division of 
Allied Chemical and Dye Corporation, Frankford, Pa.; 
Hercules Powder Company, Gibbstown, N. J.; 
Chemical Company, Richmond, Calif 


Oronite 


Reference: Perroteum Reri®er, Aug.’53,p.123 
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Polybutene 


Application: Processes for manufacturing solid and 
liquid polybutene ( polyisobutylene). 


Charge: Refinery C, hydrocarbon fraction 


Product: Solid polybutene, 200,000 molecular weight; 
liquid polybutene, 10,000 molecular weight. 


Description: Polybutene is polymerized isobultylene of 
varying molecular weight. Two general types of polybu- 
tene are produced commercially: the solid, rubber-like 
high polymer and the viscous liquid low polymer. Typical 
processes for producing both types will be described 
briefly. 

The specific raw material for the polymerization is 98 
percent isobutylene, This can be obtained from refinery 
C,s by an isobutylene extraction process described in this 
handbook. 

For high-polymer production, isobutylene is dried and 
chilled to —-150 F. in successive ammonia and ethylene 
refrigerant exchangers. It is then mixed with liquid 
ethylene (1:1 ratio), also at —150 F., and fed continuously 
to the reactor, A second stream of liquid ethylene, contain- 
ing about 0.1 percent boron trifluoride catalyst, is fed to 
the reactor simultaneously. The reactor is a vertical vessel 
provided with means for violent agitation. 

The polymerization reaction is rapid and exothermic. 
Heat removal is provided by vaporization of ethylene. 
Operating conditions are about —-140 F. and atmospheric 
pressure. A solution polymerization technique of this 


178 


nature produces a polymer of about 200,000 average 
molecular weight. 

The effluent passes to a flash drum maintained at + 150 
F. where unreacted isobutylene, ethylene, and catalyst are 
removed, Water is added to the residue and the slurry 
passed through screens where most of the water is re- 
moved. The wet polymer is dried at 150-220 F. in a 
tunnel drier, and finally extruded. The final product is a 
close kin of butyl rubber, which contains small amounts 
of polymerized isoprene. 

For low polymer, a solvent of isobutane and a tempera- 
ture of about 15 F. are used. Boron trifluoride is the 
catalyst. The operations are similar to those described 
for high polymer, except for the final processing steps 
The product, a liquid of high viscosity and tackiness, is 
taken directly from the flash drum, 

Polybutenes are also used as viscosity improvers in lube 
oils, rubber modifiers, textile lubricants, adhesives and 
for the impregnation of leather, Isobutylene is the only 
strictly aliphatic olefin which is polymerized extensively 
for the production of plastic material other than syn- 
thetic rubber. 


Vields: Over-all yield of polymer, based on purified 
isobutylene, is 95-98 percent.. 


Commercial installations: [ndoil Chemical ¢ vompany, 
Whiting, Ind.; Oronite Chemical Company, Richmond, 
Calif.; Enjay Company, Bayway, N. J. 


Reference: Prerroteum Reriner, June’54, p155 
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Polyethylene (High Pressure-ICl) 


Application: A process for the continuous manufacture ol stainless-steel tubular reactor and during the course of reactior 


idditional water is injected to maintain a more constant catalyst 
concentration throughout the reactor. About |! percent of the 
of 


polyethyle ne 
Charge: Ethylene gas of 90-95 percent purity 
ethylene is converted to polyme: Isothermal condition 


Product: Solid polyethylene 
are maintained, The effluent from the reactor passes to : 

Description: Polyethylene manufacture requires high purity rator where the unconverted ethylene is removed and n 
ethylene and the first step is to purify the ethylene plant product as in the mass process, The liquid, consisting of polymer 

rhe first purification column is the deethanizer in which the zene, and water is sent to a distillation unit where benzen 
overhead, consisting of methane-ethylene, is taken back to the water are ultimately separated from the heavier polymer 
ethylene plant and the bottoms to the second tower where 99.8- In the water-selvent process, water carrying additional initia 
19.9 percent ethylene is taken overhead with the bottoms going tor is injected at multiple points along the reaction tube in order 


back to the ethylene plant to attain a higher conversion of the ethylene per pass through 
In the mass polymerization process, an operating pressur¢ of the reactor The “half-life of these initiators normally used 

about 1500 atmospheres is used. About 600 ppm of oxygen in low and consequently it is necessary to continually add initiator 

the reactor charge serves as catalyst. The mixture is heated to to hold up the rate of polymer formatior 

375 F. and fed to a stainless-steel tubular reactor. Once initiated [he separated polymer is handled a 

the reaction proceeds quite rapidly with about 25 percent of the polymerized ethylene 

ethylene being converted to high molecular weight polymer 


The product polymer has molec 
Special means are provided to maintain essentially isothermal i I : 


The typical processes described above are hie« te iriatior 


; ’ 


conditions of 375 I 
ired and the 


imposed by the articular properties of polymer ds 
The effluent from the reactor passes to a separator vessel in } I pro} J 

research findings of individual producers. Operating pre 
which unconverted ethylene is removed and recycled to an in 

range from 1000 to 2000 atmospheres. Té 8 
termediate stage of the charge gas compressor. This ethylene 

4 tubular type reactors may be used 

contains no oxygen which, though serving as catalyst or initiator, 
Operating Conditions: The major opera 


is consumed in the reaction 
polymerization reaction are temperature 


The liquid from the separator is water-white polyethylene with 

viscosity about that of molasses. It is chilled quickly, and solidi 
fies in the vicinity of 230 I} Final steps in the process are chop 
ping, bin storage, sacking and shipping 


concentration Typical value of these 
the above text 

Yields: The ove 
ene is about 95 percent 

In the solvent polymerization process, an operating pressure | 
of about 1000 atmospheres is used. An aromatic hydrocarbon is 
added as a solvent to improve polymer solubility in the reaction 
zone and thus permit easier and quicker removal of the formed 
polymer before it is attacked by growing polymer chains which 
can result in cross-linking. A mixture of fresh and recycle ethyl 
ene, plus about 20 ppm oxygen catalyst, is dissolved in a benzene pany, Freeport, Texas, Tex asty 
water mixture at 375 F. The major constituents in the charge Texas. Monsanto Chemical 
have a weight ratio of about 1.0: 1.0:1.5 ethylene: benzene: water Reference: “The Chem 
The water contains 100 ppm of oxygen. The charge is fed to ; Lewis | Hatch 


Commercial installations: ( i ' ' 
poration, Charleston, W. Va ex . ! . Texa 
Torrance, Calif. BE. I. du Pont Nemour (rane 
Texas, Canadian Industries, l.. Edmonton da. Spencer 
Chemical Company, Vrange, Tex The Dow ' 
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Polyethylene (Low Pressure-Ziegler) 


Application: A low pressure process for the continuous 
production of polyethylene 


Charge: Ethylene was of 90-95 percent purity 
Product: Solid polyethylene 


Description: The general rule that 
polymerizations with very little catalyst are likely to pro 


low temperature 


duce the highest-molecular-weight polymers” finds a di 
rect application in the polyethylene process developed by 
Dr. Karl Ziegler, Many details of the process are still secret 

especially details related to the practical manufacture 
and preparation of the catalyst; however, the general 
prin iples ol the process are known and are shown in the 
flow diagram 

A dual catalyst is used which serves to direct the poly 
merization, An alkyl metal, such as aluminum triethyl 
promotes the polymerization of ethylene, A secondary 
or co-catalyst, which may be a finely divided metal or a 
metal derivative, serves to control the polymerization 
Aluminum alkyls are spontaneously inflammable and nor- 
mally require very careful handling. In this process, the 
catalyst is carried in a hydrocarbon solvent under condi 
tions that make it safe to handle in the reaction step. Only 
a trace of catalyst is required, so a very dilute solution is 
employed 

The ethylene charge gas is demethanized and taken over 
head from the deethylenizer as a 99+ percent ethylene 
stream. This high purity ethylene, freed of sulfur com- 
pounds, is treated to remove oxygen, water and carbon 
dioxide, and is then charged to the reactor, The catalyst, 
dissolved in a carefully dried paraffinii: solvent, such as 


180 


a C or C 


fraction, is charged to the reactor as a very 
dilute catalyst solution. The reactor is maintained at a 
pressure in the range of one atmosphere to 100 psig, and 
a temperature of 140 to 170 F 


The reactor product is sent to a series of flash drums 
to remove the solvent and precipitate the polymer. These 
drums are maintained at conditions in the range of 3 to 
) psig and 150 to 160 F. Water is added to the flash drums 
to destroy the residual catalyst and remove the polyethyl- 
ene as a slurry. ‘line solvent is sent to a drier to remove 
entrained water and is then charged to a fractionator where 
water and light ends are removed as an azeotrope. The 
bottoms is sent to a second fractionator where recycle 
solvent is taken overhead and heavy ends are discharged 
as the bottoms 

The water-polyethylene slurry is sent to a filter or continuous 
centrifuge. The aqueous filtrate is treated and recycled to the 
flash drums. The solid polyethylene product is dried and sent 
to such finishing steps as shredding or extrusion. This product 
has greater rigidity and heat resistance than conventional poly 
ethylene; however, it has poor electrical resistance because of 
traces of residual catalyst. The capital investment is relatively low 
sO it is very attractive process for polyethylene manufacture 


Operating Conditions: The principal operating conditions are 
given above 
the solvent 


They are influenced by the physical properties of 


Yields: The over-all yield of polymer is in the range of 95-98 
percent of the ethylene consumed 


Commercial installations: At least nine U. S. companies are 
testing the Ziegler process for polyethylene manufacture. Bakelite, 
Carbide and Carbon, du Pont, Hercules, and Koppers have al- 
ready offered at least limited commercial samples or announced 
plans for commercial production 
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Polyethylene (Low Pressure—Phillips) 


process tor the con 


Application: A relatively low 


tinuous production of polyethylene 


pressure 


Charge: Ethylene gas of 90 percent purity 


Product: Solid polyethylene 


conventional polye thvlene process ¢ mplo ‘ 


Description: ‘Thx 
pressures in the range of 15,000 to 30,000 psi. Several relatively 
low pressure catalytic processes have been developed recently 
ethylene is dissolved in 
a suitable hydrocarbon solvent. This solution is ther 
with the catalyst where ethylene 


pressure in the range of 500 to 1500 psi and at a temperature in 


In this relatively low-pressure process, 
contacted 
polymerization occurs at a 


? 


the approximate range of 350 to 500 I 


The ethylene charge gas, which should be free of sulfur con 
pounds, is fed to a demethanize The demethanizer bottoms is 
charged to a deethylenizer where a 99-4 percent ethylene strean 
While lower purity ethylene may be charged 


from the 


is taken overhead 
to the 
minimize the 
carbon dioxide are harmful to the catalyst, so they are removed 
by passing the high purity ethylene through appropriate treaters 
such as hot metallix copper for oxygen, anhydrous calcium sul 


reactor, it is desirabl process standpoint to 


non-ethylene constituents. Oxygen, water and 


fate for water, and supported caustic for carbon dioxide 


Ihe treated ethylene is charged to an absorber where it is 
contacted with a countercurrent stream of a hydrocarbon solvent, 
such as a xylene fraction, at a temperature in the range of 60 
to 90 F. The solution from the absorbers contains 5 to 7 weight 
Ihe solution is brought to the desired tempera 
reactor where it contacts a 


percent ethylene 
ture and pressure and sent to the 
catalyst, such as molybdenum oxide or chromium oxide supported 
on an alumina or alumina-silica base. The reactor contains a 
stirred section to provide intimate contact of the ethylene with 
the catalyst. A high solvent to catalyst weight ratio is desired to 
provide a high yield of polymer. The solvent serves several 
functions in addition to its role as a carrier for the ethylene. It 
protects the growing polymer chain from chain-breakers, controls 
the viscosity of the solution, dissolves much of the solid polymer 
from the catalyst to help maintain good catalyst activity, controls 
the rate of ethylene consumption to promote good polymer 
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growth, and it ilso serves 
heat of reaction. If a solvent 
mixture 


conditions, a polymer 


molecules as low as butene 
Catalyst us added to the reas tor te 


product, The 


omper 
is «Carried out with the reactor 
foes to a separator where the 


mately 


pressure I 


100 psi and the temperatur: round 


ind th 


unreacted gas is returned to an absorbs 


ntrasned cata 


sdditior 


sent to a filter for removal of the 
s sent to a deresininge chamber wher 
recovered trom the catals Ve ( olution 
the separator eflluent wl 
The hot filtrate 
reduced to ) to 
high molecular weight 
a slurry with the solvent Anti 
idded to 
polymer from the solution L he 
filter. The filtrate is sent to a fractionator 
recovered as the overhead, The bottor 


or ilcohols ma he 


fractionator which separate betweetr 
small amount of lower molecular we 
process A side reaction occ netwee 
n the presence of the cz 
which may be removed 
The solid polyeth lene ‘ irs | iro j old fhiter and 
sent to a final solvent rece ' section ‘ 


sent to such final finishing steps as shreddir 


Operating Conditions: | hi. 
given in the toregoing des 
pressures below 500 psi 


Vields: The over-all cor rs 


approximately 98 weight percent 


Commorc'al installations: | hx 
and W. R. Grace and ¢ ompany 
variations of the principles described here 


Reference: PeTaoteum Rerviner, Aug 





Propylene Tetramer 


olefins for the 


Application: A process to polymerize C 


production of tetramer 
Charge: Propane-propylene fraction 


Product: ©, polymers, ©, 
mer and propane LPG 


polymers light motor poly 


Description: The charge to the polymerization unit, 
which consists of propane-propylene, should be treated for 
the removal of hydrogen sulfide and basic nitrogen com- 
pounds before being charged to the catalyst section, The 
hydrogen sulfide removal is generally accomplished by 
treatment with caustic 

The removal of basic nitrogen compounds from the 
poly plant feed can be accomplished by the contact of 
the hydrocarbon stream with fresh clean water in a coun 
tercurrent wash tower, 

Following the water washing operation the charge flows 
to a combined feed surge drum 

The charge pump takes suction from the surge drum 
and discharges the feed to the catalyst section which con- 
sists of beds of solid phosphoric acid catalyst. The tem- 
perature of the reaction is controlled by introducing a low 
olefin content stream from the fractionation section as 
quench between the catalyst beds. 

The fractionation section consists of a depropanizer, 
recycle column and rerun column. These towers and their 
auxiliaries may be conventional in design, the net products 
being propane LPG, motor polymer, tetramer and tet- 
ramer bottoms. In the fractionation system the depro- 
panized polymer product is separated into recycle and 
crude tetramer by the recycle column. Part of the recycle 
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is continuously withdrawn as motor polymer 

A portion of the propane-propylene is made available 
as quench material to be used for the purpose of control- 
ling the catalyst temperatures in the catalyst chambers 
The net propane-propylene may be pumped as a liquid to 
LPG storage or used directly as fuel gas 

rhe recycle column controls the initial boiling point of 
the tetramer product. Some of the overhead is recycled 
back to the combined feed surge drum, with all excess 
overhead being pumped to motor poly storage or to 
blended gasoline storage. If polymer is stored separately 
If stored as a 
blend with other products, one of the streams should con 


it should be inhibited on the way to storage 


tain enough inhibitor so that the minimum concentration 
exists in the tank at all times 

Because of the high reboiler temperature on the rerun 
under 
The bottoms product is normally quite small 
and is designed to be pumped out only periodically on 
hand control 


Yields: 


Fresh Peed 


column, operations are sometimes carried out 
vacuum 





Vol. Percent Products Vol. Percent 
Propy lene 19.3 Tetramer 350-480 } 

Propane ” Heavy Polymer 480 F-EI 

Light Polymer 1.B.P.-350 |} 

Propane LPG 





Commercial Installations: There are 2! 
operation at the present time 


units in 


Reference: Perroteum Reriner Dec.’54,p186 
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Styrene 


Application: This process is applied to the manufac- 
ture of styrene monomer by the catalytic dehydrogenation 
of ethylbenzene. 


Charge: The charge is ethylbenzene 
Product: High purity styrene monomer is the product 


Description: Since reduced pressure favors the de- 
hydrogenation reaction, steam is fed at a rate of 2.6 
pounds per pound of ethylbenzene. About 90 percent of 
this steam is heated to about 725 F. before entering the 
superheating furnace which produces steam at 1510 F 
The other 10 percent of the steam is mixed with ethyl- 
benzene and passed through a vaporizer, being heated to 
320 F. before heat exchange with hot reactor product 
Ethylbenzene vapors at 970 F. are mixed with steam at 

310 F. in the reactor, The resulting temperature at the 
bottom of the catalyst bed is 1166 F. This temperature is 
the control point for the reaction system, Reactor product 
at 1049 F. is cooled by heat exchange, first with incoming 
ethylbenzene, and then with steam. From this point a 
spray-type desuperheater lowers the crude product tem- 
perature to 221 F. and condenses tars formed at high 
temperatures. Vapors then enter the final condenser, where 
steam, styrene, ethylbenzene, benzene, toluene, and small 
amounts of tar are liquefied Vent gases containing hydro- 
gen, carbon monoxide, carbon dioxide, methane, ethane 
plus some of the aromatics pass overhead to a refrigerated 
recovery system. 

The final step is the purification of the crude dehydro 
genated material containing about 37 percent styrene 
Styrene polymerization difficulties can be avoided by dis- 
tilling inhibited styrene in a system which never allows 
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the concentrated monomer to exceed 194 F, Crude styrene 
passes through a pot containing sulfur. Enough sulfur is 
dissolved to act as a polymerization inhibitor, After pre 
heating, the feed enters the 50 plate benzene-toluene col 
umn where benzene and toluene pass overhead at 155 I 
Che top of this column operates at 175 mm Hg., and re 
flux ratio of 12 to 1 is employed. Since styrene is still 
diluted with ethylbenzene and tar, a temperature of 205 F 
is allowable at the bottom, Sulfur passes down the column 
and effectively inhibits the stripping zone 

Ethylbenzene, styrene and tar are fed to the primary 
ethylbenzene column. ‘To overcome the difficulties of ex 
cessively high temperature on the bottom and excessive 
pressure drop, the separation of ethylbenzene and styrene 
is effected in two ste ps | he primary ¢ thylbe nzene column 
acts as the top 358 plates and the secondary ethylbenzene 
column acts as the bottom 32 plates Vacuum jets and 
cooling water keep the top of each at 35 mm Hg, so that 
bottom temperatures can be held at a safe level of 194 F 

The overhead of the primary column is ethylbenzene 
containing about | percent styrene which is recycled back 
to dehydrogenation feed The bottom stream is fed to the 
secondary column where styrene and tar are taken out the 
bottom and fed to a packed batch styrene finishing still 
operating at 35 mm Hg 
removed in this still. An inhibitor, tertiary butyl catechol 
is added to the styrene in the concentration of 10 ppm 


before shipment of the styrene product 


pressure. Tar and sulfur are 


Yields. Conversion of ethylbenzene to styrene is about 
percent per pass. Over-all yield amounts to about 90 


ei 
/ 


percent 
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Sulfur Recovery 


Application: The process is applied to the recovery 
of elemental sulfur from hydrogen-sulfide bearing gases. 


Charge: Although the acid gas stream from a Girbotol 
plant is an ideal feed material, almost any hydrogen 
sulfide or hydrogen sulfide and carbon dioxide gas mixture 
may be employed 


Product: The quality of the sulfur is equal to or better 
than bright Gulf Coast sulfur. 


Description: The process is based on a modification 
of the original Claus process for c: ng out the highly 
exothermic reaction 


H,S + 1/20, ~ 8 + H,O 


In order to remove the heat generated more efficiently and 
maintain better control over the process the above reaction 
is carried out in two steps as follows: 


l HLS + 3/20 >SO, + HO 
(2) 2H,8 + SO, - 38 + 2H.O 


Ihe accompanying flow plan is typical of a two stage 
plant and shows the approximate temperatures for a feed 
gas containing about 90 percent hydrogen sulfide. Re- 
action (1) takes place in the combustion chamber of a 
fire-tube boiler where approximately one-third of the hy- 
drogen sulfide is burned to sulfur dioxide 

Following the steam boiler the gases pass through the 
first converter where most of reaction (2) takes place and 
a gas temperature rise results. It is estimated that 70-80 
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percent of the sulfur recovered is formed in the first stage 
and the balance in the second after intermediate product 
removal, The catalyst employed is activated bauxite which 
has an indefinite life, being subject only to mechanical 
failure 

In order to remove the sulfur formed in the first con- 
verter the gases are cooled to approximately 300 F. and 
the sulfur condensed. The gases are reheated before enter- 
ing the second converter. Final cooling and condensation 
after the second converter take place in a carbon steel, 
Raschig ring packed scrubber where the hot gases pass 
countercurrent to liquid sulfur. The circulating sulfur 
heated in the scrubber, returns to the sulfur tank carrying 
with it the newly formed sulfur. The tail gases largely 
consist of nitrogen, water vapor, carbon dioxide (if present 
originally), and small percentages of unreacted hydrogen 
sulfide and sulfur dioxide 


Vield: Generally a minimum of 90 percent of the 
sulfur present in the hydrogen sulfide may be recovered in 
a two-stage plant, and up to 95 percent recovery is readily 
attained in commercial practice. However, a single-stage 
plant, designed to recover 80-85 percent of the hydrogen 
sulfide as sulfur, may prove more economical! for smalle1 
capacity installations 


Commercial Installations: Plants ar operating at he 
Freeport Sulphur Company, Westville, N. J., Stanolind 
Oil and Gas Company, North Cowden, Texas, Standard 
Oil Company (New Jersey) at Aruba, Netherlands West 
Indies, and Union Oil Co., Santa Maria, Calif 
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Trichloroethylene 


manutacture ol 


Application: A 


trichloroethylene. 


process for the 


Charge: Acetylene, 99 percent purity; chlorine, 99+ 
percent purity 


Product: Stabalized trichloroethylene, 99-4 


purity 


percent 


Description: The commercial manufacture of tri 
chloroethylene from acetylene and chlorine consists of 
two main process steps: production of the intermediate 
tet: cchloroethane and production-purification of the final 
product Trichloroethylene 

Acetylene and chlorine are 


phase, catalytic 


combined in a_ liquid- 


reaction to produce tetrachloroethen¢ 
The reactor is a stee|] tower through which a large re 
tetrachloroethane reaction product is 


cycle stream of 


circulated. The exothermic heat of reaction is removed 


in an exchanger located in the circulating system 


['ypical operating conditions for the reactor are: top 


temperature, 160 F bottom temperature 195 | 


pressure, 0-5 psig ; chlorine: acetylene molar feed ratio 
2.00-2.05. A catalyst such as antimony trichloride or fer 
ric chloride is used in about 0.1 wt-percent concentra 
tion. Small amounts of hydrogen chloride and other non- 
condensibles are removed from the circulating system by 


an eductor. Other by-products include dichloroethylen« 
and hexachloroethane, the amounts depending on the 
ratio of primary reactants 

letrachloroethane is pumped from intermediate stor 


age to the trichloroethylene reaction tower where it is 
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Dehydrochlori 
nation takes place according to the reaction 

CHCL « CHCL + ' Cal OH , 

CHCL:CHCIL + % CaCl HO 
filled with packing o1 


contacted with a 10 percent lime slurry 


The reactor is a steel towet 


trays, and operates at atmospheric pressure, Tetrachloro 
ethane is boiled up in the lower section by means of live 
steam. The lime slurry is fed to the top of the column 


thus contacting the ascending tetrachloroethane vapor: 


The top temperature in the tower is about 160 F., which 
corresponds to a crude trichloroethylene-water azeotrope 
containing about 7 percent wate! The bottom tempera 
ture is maintained at about 215 F. which is sufficient to 


exclude most of the tetrachloroethane from the spent 
lime leaving the bottom of the tower 

For a condition of. 10 percent excess Ca OH tr 
] 


chloroethylene is produced in 95-97 percent yield from 


tetrachloroethane. Conversion of tetrachloroethane is es 
sentially complet 

The overhead stream trom the reactor tower 1 con 
densed, the wate separated ind the crude trichloroetl 


lene fed to the final purification section 
Operating Conditions: [Details are given in above text 


Vields: Over-al! process yields, acetylene o1 
to trichloroethylene. are on the order of 90 percent 


] 
hiorine 


Commercial installations: Jhis process or a varia 
tion is used at the following locations: E. I. du Pont de 
Nemours and Co., Niagara Falls, N. Y. and Wyandotte 
Michigan Hooker-Detresx Ir Ashtabula, Ohi 
Niagara Falls, N. Y and Wash Niagara 
Alkali Company Niagara Fall 


| acotma 


N.Y 





Application: This process is applied to the manufacture 
of synthetic urea. 


Charge: Carbon dioxide and liquid ammonia are the 
charge. 


Product: The product is urea in the form of spherical 
granules. 


Description: The urea synthesis plant shown in the 
flow diagram is designed to produce granulated urea from 
liquid ammonia and gaseous carbon dioxide. 

The gaseous carbon dioxide enters the process system 
where it is first compressed and then freed of sulfur, 
oxygen and inert gases. The purified carbon dioxide is 
liquefied and pumped to a surge tank. 

Liquid ammonia and liquid carbon dioxide are fed into 
the urea synthesis autoclave in the ratio of six moles of 
ammonia to one mole of carbon dioxide. In the autoclave 
one mole of carbon dioxide reacts with two moles of am- 
monia to form ammonium carbamate which in turn par- 
tially dehydrates to form urea. The reaction is shown by the 


following equation: 
O 


CO, + 2NH, ~ H.N-CO.-NH, — H,N-C-NH, + H.O 


Ammonium Carbamate Urea 


At the conditions prevailing in the reactor, a molal ratio 
of ammonia to carbon dioxide of 6:1 and a temperature of 
175 C., the conversion of ammonium carbamate is approxi- 
mately 76 percent, The reaction mixture leaving the auto- 
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clave, which consists of urea, water, ammonium carbamate 
and ammonia, undergoes a pressure reduction and flows 
to the recycle ammonia separator where most of the excess 
ammonia (four moles) is recovered at a pressure high 
enough to be condensed with the available cooling water 
This liquefied ammonia is returned to the liquid ammonia 
storage tank. 

The liquid reaction mixture freed of the excess ammonia 
undergoes another pressure reduction and enters the am- 
monium carbamate decomposer,. In this equipment the un- 
converted ammonium carbamate is dissociated into the 
original feed materials, carbon dioxide 2nd ammonia. The 
mixture of these two gases leaving the carbamate decom- 
poser is sent to the carbon dioxide absorber where a solvent 
selectively absorbs the carbon dioxide from the gas mixture 
This leaves a pure ammonia gas which is compressed lique- 
fied and returned to the liquid ammonia storage tank. The 
carbonated solvent passes through the carbon dioxide strip- 
per where the solvent is regenerated by removing the ab- 
sorbed carbon dioxide. The regenerated solvent is then re- 
turned to the carbon dioxide absorber 


The bottoms from the carbamate decomposer, which 
consists of an aqueous solution of urea, is fed to the evapo- 
rator where enough water is removed so that the solution is 
concentrated to 95 percent urea in water. This solution is 


pumped to the urea granulator. The urea emerges in the 


form of spherical granules which are dried to remove the 
remaining moisture and then cooled to insure a free-flow- 
ing product. 
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Urea (Inventa) 


Application: A process for the manufacture of Urea 
from carbon dioxide and ammonia 


Charge: Refrigeration grade liquid ammonia and 
gaseous carbon dioxide of 99+ percent purity 


Description: An important feature of this process is 
that both the carbon dioxide and ammonia are recycled, 
thus, the capacity of a given plant is not tied into the 
sales of other ammonia products 


The process consists of two parts, the reaction section 
and the recycle section. High purity gaseous carbon di- 
oxide, compressed to approximately 200 atmospheres, and 
liquid ammonia are passed separately into the reactor 
They react at approximately 200 atmospheres and 350-400 
F. The heat of reaction is used to produce some of the 
A mixture of ammonium carbamate and 
urea forms in the reactor 


process steam 
The carbamate in the reactor 
effluent is decomposed and the ammonia and carbon diox- 
ide flashed off. The urea solution is concentrated, filtered. 
and crystallized. The crystals are centrifuged and dried 
The mother liquor is recycled to the crystallizer. The prod- 
uct from the crystallizer is plastics grade crystalline urea 


If prilled product is desired, the urea solution is pumped 
to the prilling tower and prilled. The prilled particles are 
screened and the over and undersized are put back in the 
pre-prilled urea solution. This prilled product is fertilizer 
grade urea, 


In the recycle section of this process the unreacted car- 
bon dioxide and ammonia are passed through an absorp- 
tion tower which removes most of the ammonia. The rest 
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of the ammonia is removed in a second column and the 
carbon dioxide can be recycled or vented. The ammonia 
containing absorber bottoms pass through a desorber to 
recover the ammonia. Another column further purifies the 
ammonia which is then liquified and recycled to the 
reactor 

Urea is used principally for the manufacture of urea 
formaldehyde resin, in pharmaceuticals, and as a ferti 
lizer. It is especially desirable as a fertilizer because of 
the high available nitrogen content. Pure urea has a 
nitrogen content of 45.5 percent and commercial ferti 
lizer based on urea has an available nitrogen content ol 
+2 percent 


Operation Conditions: The reactor press 1000 
to 4000 psig, and 350-450 I 


Vields: The conversion to urea 1s about 50 percent per 
pass The raw material requirements are approximately 
55-60 tons of ammonia and 75 tons of carbon dioxide per 
100 tons of product 


Commercial installations: One commercial plant has 
been in operation for many years in Europe and one } 
under construction in the U.S, The process is available 
in the U.S. from the Vulcan Copper and Supply Com 


pany of Cincinnati, Ohio 
The utility requirements yr ton ol woduct are 
) ! J | 
approximately $8,000 
150 gallons of treated proces 
water; and 520 Kwh of 2300 volt electric powe1 
, J 


7200 pounds of 200 psi steam 


gallons ol cooling wate! 
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Vinyl Acetate 


Application: A process for the manufacture of monomeric viny] 
acetate 

Charge: Glacial ‘acetic acid (99.5 percent purity 
99.5 percent purity, 

Product; Vinyl acetate monomer, 99.5-+- percent purity 

Description: Vinyl acetate is produced commercially by the 
chemical combination of acetic acid and acetylene. The reaction 
is catalytic and may be carried out in either the liquid or the 
vapor phase, The vapor phase process will be discussed here, 
since it has in general replaced the liquid-phase operation 

Acetylene generated from calcium carbide happens to be used 
in all commercial vinyl acetate plants in the United States and 
Canada, Certain materials present in acetylene from this source 
act as vinyl acetate catalyst poisons and must be removed, It 
will be assumed here that the acetylene contains no phosphine 
or sulfur compounds 


acetyle ne, 


Glacial acetic acid from outside the battery limits is blended 
with recycle acid in the charge vaporizer, which is a stainless 
steel tank equipped with acetylene sparger, steam coils, and 
entrainment separator. Recycle plus makeup acetylene enters 
the tank through the sparger and passes up through the acid 
Ihe temperature of the mixture is controlled to give the desired 
ratio of acetylene to acetic acid in the vapor passing overhead 
I'ypical operating conditions for the charge vaporizer are 4-5 
psig pressure and a temperature of 160-180 F 

The vaporized charge is preheated first by exchange with the 
reactor effluent and finally with steam before it passes to the 
base of the reactor. The conversion to vinyl acetate takes place 
in a vertical tubular unit of stainless steel construction, The tubes 
are packed with a granular activated carbon impregnated with 
20-30 weight percent zinc acetate which serves as the catalyst 
The reaction is of the “hot spot” type, with the catalyst grad- 
ually deteriorating and requiring replacement every few months 
For a fresh catalyst charge, the reactants are preheated to about 
450 F., but as the catalyst ages the temperature is gradually 
increased until at the end of a cycle the reactants are preheated 
to about 400 F. The reaction is relatively clean at all times, with 
yields on the order of 95 percent of theory or better. By-products 
are principally acetaldehyde and ethylidene diacetate 

In addition to the temperature conditions noted, typical re 
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action conditions include: acetylene to acetic acid molar ratio in 
charge, 4-5 to 1; temperature rise of gases passing through bed, 
10-20 F.; operating pressure, 2-3 psig; vapor space velocity, 
300-400 hr.’ Acetic acid conversion is controlled to provide an 
optimum recycle from the distillation section, but in general is 
high——-80 percent or more. The exothermic heat of reaction is 
removed by Dowtherm or equivalent medium in the shell side of 
the reactor 

The effluent gases from the reactor are cooled in two stages, 
first by exchange with feed vapors and finally in a water-cooled 
exchanger. A mixture of crude vinyl acetate and unreacted acetic 
acid is condensed and stored at ambient temperature, Non 
condensibles, primarily acetylene, pass overhead and recycle to 
the reactor 

Pure vinyl acetate monomer is obtained from the crude in a 
series of atmospheric distillation steps. In the first column light 
ends such as acetylene, acetaldehyde, and acetone are removed 
the acetylene is separated and recycled to the reactor Vhs 
bottoms from this column pass to the vinyl acetate finishing 
column, wherein a sharp separation is made between vinyl acctat 
and acetic acid, A polymerization inhibitor may be used in this 
step to prevent column fouling 

The acetic acid from the vinyl acetate column passes to 
cleanup still for removal of heavy reaction products and inhibitor 
rhe acid is then recycled to the charge vaporizer 

rhe finished vinyl acetate has a purity of 99.5 percent or 
higher. It is stabilized either with 0.03 percent diphenylamine 
permanent stabilizer which must be removed before the mon 
mer can be polymerized 
stabilizer 

Vields: Over-all process yields are 94-98 percent on acetylene, 
92-95 percent on acetic acid 

Commercial installations: This process or a variation is used 
at the following plants: Carbide and Carbon Chemicals Co., 
Niagara Falls, N. Y. and Texas City, Texas: Shawinigan Chemi 
cals, Ltd., Shawinigan Falls, Quebec; Shawinigan Resins Corp 
Springfield, Mass. The Air Reduction Co. has announced plans 
to build a vinyl acetate monomer plant at Calvert City, Ky 
Vinyl Acetate by another process is produced at Pampa, Texas, 
by the Chemicals Division of Celanese Corp 


or 20 ppm hydroquinone (temporary 
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Vinyl Chlorine from Acetylene 


Application: A process for the manufacture of viny 
chloride 


Charge: 


charge 


Acetylene and hydrogen chloride are the 


Product: Ih product is vinyl chloride monomet 


Description: Hydrogen chloride gas with a water 
content of less than 0.02 weight percent is mixed with dry 
acetylene in a vapor blender to react in equal molar 
quantities. Actually, about 10 percent excess hydrogen 
chloride is used. The hydrogen chloride must be dry to 
avoid excessive corrosion and to hold down the quantity of 
acetaldehyde formed as a by-product. From the vapor 
blender, the gas mixture is fed to multi-tube reactors. The 
reactors are connected in banks of nine for parallel flow 
of gases. Each tube is packed with activated carbon pellets 
impregnated with catalyst containing mercuric chloride 

The reaction must be initiated by heat supplied to the 
reaction mass using a circulating heating medium on the 
shell side of the reactor. Once the reaction is started, it is 
highly exothermic and the circulating medium used to 
supply heat is now used asa coolant 

The main reaction proceeds as follows 


HC =CH + HCl—-CH CHC] ( Vinyl Chloride 


One of the side reactions for the formation of Acetalde- 
hyde by hydration of acetylene is as follows 

HC CH + H,O — CH,CHO ( Acetaldehyide 
[he other side reaction for the formation of ethylidene 


proceeds as follows: CH, = CHC! + HCIl—-CH,CHC! 


ethylidene chloride 
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Lhe temperature mn the reactor 1s 
280-400 F 


catalyst age, a higher temperature being needed as the 
catalyst age increases 


controlled between 
The exact temperature is dependent upon the 


Gases from the reactor contain § the product, vinyl 
chloride As well ls by prod ict uch i ethylidens dichlo 
ride and aldehydes, Small arnounts of unreacted hydrogen 
chloride and acetylene are also present. These gases are 
cooled before being fed to a combination tripping and 
fractionating operation, In this operation the unreacted 
acetylene and hydrogen chloride are 


crude vinyl chloride 


removed from the 


In a refrigerated fractionating column, the vinyl chlo 
ride is taken overhead, The ethylidene chloride and the 
aldehydes are removed from the bottom of this tower 

till where the ethyl 
dene chloride is separated from the aldehyde 


The vinyl chloride 


The se by produc ts then gota pe | 


going overhead is sent to a scrubber 


where trace impurities are removed by causti and water 
From the scrubber, the vinyl chloride is sent to 


after the addition of 


torage 
a small amount of phenol which 
acts as a polymerization inhibitor. Storage tan) lor inyl 
chloride monomer are stainless steel 


Operating Conditions: [he major operating cond 


tions are given in the text of the description 


Yields: Pypi al yield data are given below 
Yield of 


percent 


vinyl chloride based on are tvlene 


Acetylene consumption—42-46 pounds/100 pounds 
vinyl chloride 





Vinyl Chloride from Ethylene 


Application: A process for manufacturing vinyl chlo- 
ride from ethylene and chlorine. 


Charge: Ethylene, 90-95 percent purity; chlorine, 
99-4+- percent purity. 

Product: Viny!l chloride monomer, 99.54 
purity. 

Description: The production of vinyl chloride from 
ethylene and chlorine is based on the intermediate produc- 
tion of ethylene dichloride (1,2 dichloroethane). There 
are two commercially-important processes for the de- 
hydrochlorination of the ethylene dichloride to form vinyl 
chloride, Both will be described below. 

Ethylene Dichloride—-Ethylene gas and chlorine gas are 
_ blended in a molar ratio of 1,05-1.10 to 1.00 and charged 
to the reactor, The reaction takes place in the liquid phase 
in the presence of a considerable quantity of reaction 
products, The exothermic reaction heat is removed either 
by internal cooling tubes or by circulation through an 
external heat exchanger. The reaction is quite rapid, and 
the design of the reactor is not especially critical. The 
reactor is usually a vertical steel vessel half-filled with 
ethylene dichloride. Gases are admitted through sparger 
pipes at the bottom of the vessel. 


percent 


The reactor contents are maintained at 100-120 F. The 
operating pressure is 10-20 psig. Chlorine conversion is 
essentially 100 percent. The yield of ethylene dichloride 
from chlorine is 90-95 percent, The side-products include 
hydrogen chloride and polychloroethanes. It is sometimes 
feasible to add small amounts of materials such as ferric 
chloride or ethylene dibromide to increase the yield of 
ethylene dichloride. 

Both vapor and liquid products are removed from the 
reactor, The vapors pass to a brine-cooled condenser for 
the recovery of ethylene dichloride and thence to a scrub- 
bing tower where hydrogen chloride is removed with 
dilute caustic, The vapors finally issuing from the vent 
contain methane, ethylene, and ethane. 

The liquid products from the reactor are washed with 
6-8 percent caustic in an agitated vessel. They then pass 
through a coalescer to a separator tank where the lower 
layer of crude ethylene dichloride is withdrawn. Final 
purification of the ethylene dichloride is accomplished in 
a conventional Product of 99+ 
purity is withdrawn and placed in storage. 

Vinyl Chloride by the Thermal Process—Fresh and 
recycle ethylene dichloride in approximately equal pro- 


fractionator. percent 


portions form the charge for this process. The charge is 
pumped to about 50 psig, vaporized in a steam-heated 
exchanger, and passed through a bed of desiccant for 
removal of water traces which might give corrosion prob- 
lems later in the process, The dry vapor then enters the 
cracking furnace, which is a conventional direct-fired 
heater containing a plurality of stainless steel tubes. The 
tubes are fired such that the exit gas reaches a temperature 
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of 900-950 F, About 50 percent of the ethylene dichloride 
is cracked, according to the reaction: 


C;H,.Cl, —~ C;H;Cl + HCl 


The yield of vinyl chloride is high, on the order of 95-98 
percent. A certain amount of carbon deposition occurs, 
and the cracking unit must be shut down periodically for 
coke removal. Some operators have found it advantageous 
to pack the reaction section tubes with non-porous mate- 
rial such as smooth gravel in order to minimize skin- 
cracking, 

The effluent gases are quenched rapidly by direct- 
contact with a stream of recycle ethylene dichloride. The 
gases from the quencher pass through a surface condenser, 
and the noncondensibles are finally scrubbed with water 
to recover the hydrogen chloride. 

The combined liquid streams from quencher and con- 
denser are pumped to a fractionation system where viny] 
chloride of 99.5-+- percent purity is obtained. The vinyl 
chloride tower operates at a sufficient pressure that the 
overhead stream can be totally condensed by chilled water. 
The product vinyl chloride monomer is stored in pressure 
tanks at low temperature. 

Vinyl Chloride by the Caustic Process 


cycle ethylene dichloride is mixed with 6 percent caustic 


Fresh and re- 


in a mole ratio 2:1 ethylene dichloride: sodium hydroxide 
and charged to a steel reactor, The reactants are pumped 
and heated such that the reaction conditions are approxi- 
mately 150 psig and 290 F. After a residence time of 2-3 
minutes the ethylene dichloride is converted to the extent 
of 90 percent, according to the reaction: 


C.H,Cl, + NaOH — C.H,Cl + NaCl + H.O 


The yield of vinyl chloride is almost quantitative; minor 
side-products are ethylene glycol, acetylene, and acetal- 
dehyde 

The overflow from the reactor is cooled and pressured 
to the vinyl chloride column which operates at a pressure 
such that overhead product can be condensed by chilled 
water, The product vinyl chloride monomer is stored in 
pressure tanks at low temperature. 

The bottoms stream from the vinyl chloride tower passes 
to another still where a water-ethylene dichloride azeo- 
trope is carried overhead, Water is decanted and the di- 
chloride is recycled to process. The bottoms stream from 
this final still contains high boilers, salt, and water, and 
is discarded. 


Vields: Over-al| process yield, vinyl chloride from 
chlorine or ethylene: 90 percent. 


Commercial Installations: This process or a varia- 
tion is used at the following plants: Carbide and Carbon 
Chemicals Company, Texas City, Texas; Monsanto Chem- 
ical Company, Texas City, Texas; Dow Chemical Com- 
pany, Freeport, Texas, Midland, Mich.; Diamond Al- 
kali Company, Deer Park, Texas. 
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Vinyltoluene 


Application: A process for the manufacture of mixed 
m-, p-vinyltoluene., 


Charge: Toluene, ethylene, aluminum chloride, and 
hydrochloric acid or ethyl chloride. 


Products: High purity mixed m-, p-vinyltoluenes, 
o-ethyltoluene, small amounts of other coproducts. 


Description: Toluene is alkylated by high purity 
ethylene using anhydrous AICI, and HC] as catalyst. The 
ethylene is bubbled through the toluene-catalyst mixture 
and the crude reaction mixture overflows to receiving 
tanks and is neutralized by caustic contact, The neutral- 
ized crude alkylate is continuously fractionated to recover 
the various aromatics: benzene, toluene, ethylbenzene, 
xylenes; o-, m-, and p-ethyltoluenes; and _ polyethyl- 
toluenes. The polyethyltoluenes are dealkylated by re- 
action with toluene and an AICI, catalyst, and the result- 
ing ethyltoluenes are then fed to the distillation system 
The o-ethyltoluene is separated from the m- and p-ethyl- 
toluenes by precise fractionation, since its presence is det- 
rimental to the dehydrogenation following 

The mixed m- and p-ethyltoluenes are diluted 3:1 with 
steam and the hydrocarbon-steam mixture then passed 
over a dehydrogenation catalyst at 580 to 625 C. The 
steam reduces by-product make and continuously re- 
generates the catalyst by the water-gas reaction 


The crude dehydrogenated mixture is finished by con- 
tinuous fractionation in three steps as shown below: 
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VINYLTOLUENE FINISHING 
Step Distillate Residuc 


l Benzene, toluene, xylenes, m- and p-vinyltoluenes 
ethylbenzene, styrene, m- and tar 

and p-ethyltoluenes 

Benzene, toluene, xylenes, m- and p-ethyltoluenes 

ethylbenzene, and styrene 


m- and p-vinyltoluenes Tar 


The fractionations are conducted at reduced pressures 
ranging from 15mm to 140mm. mercury absolute. The 
purified mixed vinyltoluenes are inhibited and stored in 
the same way as styrene 


Operating Conditions: Critica! items in the process 
are: (1) the need for precise fractionation of the ethyl- 
toluene alkylate for removal of the ortho isomer, since the 
total boiling point spread is only 3.1 C.; and (2) the use 
of steam as a diluent in the dehydrogenation to reduce the 
byproduct formation 


Vields: Actual yields are not available, but are com- 
mercially satisfactory 


Commercial Installation: ‘This process is used com 
mercially by Dow Chemical Co., Midland, Mich 


Reference: Boundy, R. H., and R. F. Boyer (Eds 
Styrene: Its Polymers, Copolymers, and Derivatives 
A.C.S. Monograph No. 115. New York, Reinhold Publish 


ing Co., 1952, Chapter 17 
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Desorbent 


oT f 


Silica Gel 
Columns 


oro hatiae bi-Mm chai 


Aromatic Eff 


Arosorb 


Application: The process is primarily for the separa- 
tion of aromatics from various refinery streams 


Charge: The Arosorb unit shown is in actual operation 
and processes a 250-400 F. cut of catalytic reformate 
However, the aromatics from almost any available refinery 


stream boiling 150-700 F. may be separated by this process 


Products: These can include aromatic and paraffini« 
solvents of varying boiling ranges, high octane gasoline 
components, and high cetane number diesel fuels, The 
process will also produce high purity benzene, toluene 


and xylenes when used with fractional distillation. 


Description: The stream quantities and the method of 
operation apply specifically to the processing of 800 bar 
rels per stream day of catalytic reformate. The desorbent 
consists of benzene diluted with about 
160-190 } 


are passed over activated alumina driers which will re 


) percent of a 
saturate fraction. The charge and desorbent 
move water and other gel poisons After pretreatment the 
charge flows through the two gel columns where the 
charge aromatics are absorbed displacing the desorbent 
aromatics left from the previous cy¢ le. The desorbent then 


follows desorbing the charge aromatics with desorbent 


aromatics to complete this cycle 


The effluent from each cycle is divided into two parts 


The first portion containing the saturates goes to frac- 
removed : 


tionator T-1 where the saturate product is 


bottoms and the desorbent distilled overhead. The se 
ond portion containing the charge aromatics 
T-2 where the aromatic product is withdrawn as bottoms 


and the desorbent ts taken overhead. The desorbent 
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flows to 


Product 
472 B/SD 


Aromatic 


SUN OIL COMPANY 


streams are combined for re-use 

Modifications in this process include use of a desorbent 
boiling higher than the charge 
stocks, and the recycling of a portion of the effluent for 


dilution of viscous charge 


high purity operation 


Operating Conditions: | hx 


usually operated at atmospheric temperatures. However, if 


adsor ption ( olumns are 


a reduction in viscosity is desirable, the column may be 
operated at temperatures up to 150 | The columns are 


rated at a pressure of 150 psi 


Yields: Pypical operating data are iven below for 
plants, the first charging 250-400 F. catalytic reformat 


and the second charging kerosine 


250-400 F CATALYTIC REFORMATE 





Charge Mock Aromat Cone Saturate Cone 


” ‘ 








A\romatu Conc Naturate ( one 





Reference: Prrreo 








Azeotropic Fractionation 


Application: ‘The process has been used successfully 
for the production of high purity toluene from catalytic 
reformates and virgin naphthas. This process also can 
be used for the production of high purity benzene and 
xylene from petroleum fractions 


Charge: The charge stock for this process is the ap- 
propriate boiling range distillate containing either ben- 
zene, toluene or xylene. It may be either a virgin or 
cracked naphtha or the product derived from a catalytic 
reforming operation. The process shown in the flow dia- 
gram uses an aromatic cut from a catalytic reformer that 
has been previously split into benzene, toluene, and xylene 
concentrates. The toluene concentrate is charged to this 


proc CSS 


Product. Nitration-grade benzene, nitration-grade tolu- 
ene or 95 percent plus xylene fraction can be produced 


Description: The principle of azeotropic fractionation 
is used to separate materials having similar boiling points 
An azeotropic former is used to change the boiling point 
of a portion of the original mixture; thus, a separation can 
be effected between two portions of a mixture by simple 
fractionation 

A flow diagram illustrating this principle is shown 
a mixture of methyl ethyl ketone and 
water is used as the azeotrope forme 


above. In this case, 
Major production 
of nitration-grade toluene has been carried out by this 
process, 


Ihe azeotrope former 1s added to the azeotropic distil 
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lation column with the toluene-vontaining fraction. A 
constant boiling mixture of non-aromatic hydrocarbons, 
water and methyl ethyl ketone passes overhead, giving a 
bottom product of substantially pure toluene. ‘To meet 
the specifications for nitration-grade toluene, a slight acid 
treat is used. The toluene is then caustic neutralized and 
water washed before being rerun in a finishing column 

The overhead from the azeotropic column, containing 
the non-aromatics water and the methy|] ethyl ketone, is 
fed to the extraction column. The non-aromatics are re- 
moved overhead while the methyl ethyl ketone is extracted 
with water and goes out the bottom of the column. This 
stream is then fed to the azeotrope recovery column where 
the methyl ethyl ketone-water mixture used as the azeo- 
trope former is recovered and recycled to the azeotroping 
column. Water from the bottom of the recovery column 1s 
recycled directly to the extraction column 


Operating Conditions: In the recovery of toluen 
by the Azeotropic Fractionation process, a 2.5 to 1.0 ratio 
of methyl ethyl ketone to non-aromatic fraction is charged 
to the azeotropic distillation column. Other major operat 
ing conditions are indicated on the flow sheet 


Yields: Commercial yields have shown an over-all re 
covery in the range of 95 to 98 percent 


Commercial Installations: One unit at the Oleum 
Refinery of the Union Oil Company operated successfully 
throughout the war period producing nitration-grade 


toluene 


Butadiene Extraction 


Application: A liquid phase selective solvent extraction 
process for recovering butadiene 


Charge: A butane-butene-butadiene cut produced by 
catalytic dehydrogenation of normal butenes or by high 
temperature cracking of naphtha or gas oil 


Product: Butadiene of 98.5 percent purity 


Description: The three major components of the charge 
stream, butadiene, butanes and n-butenes, have close boil- 
ing points and it is necessary to use a solvent which will 
selectively absorb the butadiene. The solvent used is an 
aqueous ammoniac al cuprous acetate solution of this ap- 
proximate composition 





Mols Liter Weight Percent 





In the absorber section, the stripper section and the 
rejection stage, the butadiene is contacted and absorbed 
by the solvent while the majority of the butanes and bu 
tenes are rejected from the system. The solvent is mixed 
with the hydrocarbon feed in a series of stages, each of 
whi h consists of a turbo mixe and a settle: Lhe hydro 
carbon not absorbed by the solvent is recycled back to 
other stages for additional contacting with the solvent 
until essentially all the butadiene is finally absorbed, The 
hydrocarbons that are rejected are water washed and then 
are recycled to the catalytic rehydrogenation plant or are 
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diverted to alkylation plant feed 

The solvent containing the butadiene is fed to the de 
sorbet towel! whe re the hydrocarbon stream 1 
from the 


separated 
solvent. The hydrocarbon stream is sent to the 
butadiene scrubber where water washing removes solvent 

From the scrubber the butadiene stream goer to the 
butadiene rerun tower where enough of the other com 
ponents are removed to bring the stream up to 98.5 per 
This tower uses a flux oil to make 
After the addition of an inhibitor, the final 


product is sent to storage 


cent purity butadien 
the separation 


Operating Conditions: Ihe principal operating 

ditions are 

Ratio of ( oppe solution to Feed, tb./lb 

Lean Solution Temperature, | 

Lean Solution Pressure, psig 

Rejection Temperature, | 

Desorber Bottom Ten perature | 

Desorber Bottom Pressure psig 


Yields: 


produc ts are as follows 


lypical yields and analys 





Butadsene 
Product 


Mol. Percent 


Spent Butenes 
Feed Product 
Mel. Percent Mol. Percent 





Butadiene Recover 


95 percent 








Butadiene Extraction (Furfural) 


Application: A process to recover butadiene from a 
stream of mixed hydrocarbons. 


Charge: A depropanized C, fraction from a. dehydro- 
genation or cracking operation. 


Product: Polymerization grade butadiene of a mini- 
mum purity of 98 weight percent. 


Description: The material from which butadiene is to 
be recovered is subjected to prefractionation to remove 
propane and lighter components from the feed before 
extractions, The propane and butane recovered is returned 
to the battery limits and sold as LPG or it may be con- 
sumed as fuel. Certain plants recycle the recovered butane 
to the butane dehydrogenation section of the butadiene 
plant where it is catalytically converted to butadiene. ‘This 
8 a continuous process and is described in detail in this 
handbook under the heading “Butadiene from Butane.” 


The depropanized feed stream containing all seven C, 
isomers enters the butene-2 column where the butadiene 
fraction is concentrated, The reboiler product contains 
most of the high boiling butene-2, as well as part of the 
low-boiling butene-2 and C, acetylenes. Part of the nor- 
mal butane goes overhead and part goes out with the 
kettle product 


The overhead from the butene-2 column is charged 
to the extractive distillation column. This column acts as 
an absorber, preferentially absorbing butadiene and small 
amounts of the other C, unsaturates 


The rich solvent leaving the bottom of the extractive 
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distillation column is pumped to a stripping column where 
the hydrocarbons (butadiene, butenes-2, and traces of 
other C, hydrocarbons) are stripped from the solvent and 
sent to the final separation step (the butadiene column 
In the butadiene column, butenes-2 and C, acetylenes 
are removed as a reboiler product and butadiene of a 
minimum purity of 98 weight percent is yielded as a side 
draw near the top of the column 

Although the present principal use for butadiene is 
synthetic rubber, it is rapidly becoming known as a chemi- 
cal intermediate. Butadiene is now considered as a raw 
materia] for nylon manufacture and other new uses are 
being developed daily 


TYPICAL ANALYSES OF FURFURAL EXTRACTIVE 
DISTILLATION SYSTEM (MOLE PERCENT) 





Extractive Distn. Columa Furfural 
Stripper 


Overhead Overhead 





COMPONENT keed Product Product 

lsobutane 5.8 8.3 

Isobutylene 6.8 oR 

Kutene-| 29.8 42.5 

Butadiene 26.2 13 

n- Butane 15 21 

Butene-2 (low boiling isomer 13.0 sf 

Butene-2 (high boiling isomer 53 ‘ 
100.0 100.0 Oooo 





Commercial Installations: About 66 percent of al! 
the butadiene produced in the U. S. is recovered by fur- 
fural extractive distillation 


PETROLEUM REFINER—lI‘ol. 34. A 12 





coin ~ gaa 





Extractive Crystallization with Urea 


Application: A process for the separation of straight- 
chain components from a mixture of hydrocarbons 

Charge: The charge is a liquid hydrocarbon fraction 
a saturated aqueous urea solution, and a hydrocarbon- 
soluble solvent 

Products: The products are (| 
tract, and (2 


a straight-chain ex 
a raffinate which represents that portion 
of the feed which did not form a crystalline complex 
with urea 

Description: Urea forms crystalline complexes with 
straight-chain compounds but does not form such com 
plexes with most branched-chain and ring-type com 
pounds. The reaction is dependent largely upon the 
shape and dimensions of the potential reactant molecules 

The initial step in the process involves the reaction of 
urea and the straight-chain hydrocarbon to form a 
crystalline complex. This reaction may occur with solid 
urea that has been mixed with the feed, or by intimately 
mixing the feed with a saturated aqueous or methanolic 
solution of urea. An auxiliary hydrocarbon-soluble solv- 
ent, such as methylisobutyl ketone is usually added when 
saturated aqueous urea is used, This serves to increase 
the reaction rate and provides a suitable wash for the 
crystalline complex in the separation step 

The use of a saturated aqueous urea solution is shown 
in the flow diagram. A typical feed contains about 15 
percent n-paraffins. The feed, saturated aqueous urea 
solution and solvent enter the reactor at a temperature 
in the range of 90 to 100 F. Cooling is provided to remove 
the heat of reaction and maintain saturation of the urea 
solution. There is a 15 to 20 F, reduction in temperature 
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across the reactor. The slurry is filtered and washed with 
the solvent to remove occluded raffinate, and the filtrate 
is sent to a vessel for s« paration of the aqueous and hydro 
carbon rafhnate phases The aqueous phase 1s then heated 
sufficiently to raise the temperature in the decomposition 
vessel to 40 to 60 | 


above the reactor outlet temperature 
Chis increased temperature 


shifts the solubility-stability 
relationship between the aqueous urea and the crystalline 
comple x toward decomposition ol the comple x Lhe urea 
goes into the aqueous phase and the extract s parates as 
an insoluble liquid phase that is recovered in the extract 
separator The aqueous urea solution is recycled to the 
reactor alter adjustment to the desired reactor inlet tem 
perature 


Operating Conditions: For hi 


the urea solution is maintained saturated by temperatur: 


hy reaction etl 1CTi 


control, Example conditions for a heavy distillate fraction 
12 volume percent n-paraffin 


Bbl. Urea solution/Bbl. feed 

Bbl. Solvent/Bbl. feed 

Reactor inlet temperature 

Reactor outlet temperature, | 

Decompos tion temperature I 

Reactor residence time, minutes 

Pressure Atmosphe 


Yields: 95-99 percent purit 


ole fini fe ‘ ds 


n-parafiins from non 


Commercial installations: [here are at least 
commercial applications of the general principles of thi 
process 


Reference: Pro. 1 KReriner March, May, fuly 
*52 Apr "55 








Extractive Distillation 


Application: The process has been used successfully 
for recovering nitration grade benzene, toluene, or xylene 
from appropriate petroleum fractions 

Product: ‘The product has a purity of 98 to 99 percent 
and is satisfactory for most uses; however, acid treating 
and redistillation may be necessary to meet nitration spe- 
cifications, 

Description: The separation of aromatics from non- 
aromatic is accomplished by distillation of the petroleum 
fraction in the presence of an extractive solvent which has 
selective solvency for the aromatic and thus reduces its 
volatility relative to the non-aromatic components, The 
solvent usually used in this process is phenol, but in special 
cases other solvents such as cresylic acids or sulfolanes 
may be preferable 

Che flow diagram iilustrates the application of the proc 
ess to production of nitration grade benzine from a C,, de- 
pentanized catalytic reformate, The original charging 
stock is first fractionated to prepare an aromatic con 
centrate 


a knox k 


The aromatic con 


The extractive distillation column consists of 
back section and an extraction section 
centrate is charged at a point near the middle of the ex 
traction section, and as in ordinary fractionation, vapori 
zation heat is supplied in a reboiler, and the overhead 
vapors after condensation are partially returned as reflux 
to the column. The top product contains essentially all the 
non-aromatics including the olefins and diolefins and only 


a trace of solvent. The bottom product is a mixture of the 
aromatic and solvent. The constituents are separated in 


the solvent stripping column. The aromatic is distilled off 
as top product, and the solvent is recycled to the ex 
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tractive distillation 

Ihe loss of aromatic in the raffinate from the extractive 
distillation column need not exceed one percent of the 
raffinate stream. Loss of solvent is small; other than by 
rnechanical leakage, solvent is lost through upset opera 
tion of the knock-back section in the extractive distillation 
column and of the stripping column 


Vields: The 


for producing nitration grade benzene 


table shows a material balance (solvent 


free basis from 


depentanized catalytically reformed C, naphtha 





Feed ! Top Product Bottom Product 
Bbi Gs Bbi %v Bbi Gy 
sd Benzene ad Benzene sd Benzene 
tenzene Concentrat 9914 45.9 “04 Bi 5 
Extractive Distillatior 2004 50.5 WO4 1.0 
vent Stripping wold "9 110 ( 
Redistillation* 1010 2 000 


"A 





Commercial Installations: The table below lists the 


units now operating 





LOCATION 


COMPANY AROMATIC 


1. New Operating 
1, Continental Oil Compan Por 
2. Pan American Refining ‘ I 
1. The Pure Oil Company I 
4. Shell Oil Company W 


a City, Oklahoma 


ledo, Ohio 


exas Cyt Texas 
lumington, Ua 


5. Shell Oil Compan Wood River, I ns 
6. Standard Oil Compar Whiting, Indiana 

Atlas Oil Processing Compan Shreveport, Louisiana 
8. Shell Oi] Company Houston, Texas 


9. Standard Oi] Compan ifornia| El Segundo, Calif 





Reference: Prerroteum Reriner, Sept.’52, 
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Extractive Distillation of Alcohols 


Application: A process for recovery and purification 
of high purity alcohol 

Charge: Hydrocarbon oxidation products may be pro¢ 
essed to recover essentially all of their alcohol content 

Product: High-grade industrial alcohols o1 
spirits meeting rigid chemical and organoleptic specifica- 


neutral 


tions. 

Description: Ethanol produced from ethylene by the 
sulfation and subsequent hydration (as shown in Figure 
1) is relatively pure and may be finished in a conventional 
two-column system 

In Figure 1, the extractive distillation method is shown 
Crude ethanol is fed into the mid-portion of the extraction 
column, Sufficient water is added to the top plate of the 
column to give a low prool bottoms and live steam is 
added to the base. As the vapor at ends the stripping 
section of the column, all of the volatile compounds tend 
to be stripped out of the descending low ethanol concen 
tration liquid; however, at this low ethanol concentration 
both the low and high boiling impurities have higher 
volatility and are preferentially removed upwards. The 
vapors above the feed plate are washed with large quan 
tities of water, such that the more soluble ethanol is ab- 
sorbed and returned to the stripping section, eventually 
flowing out the bottom The overhead Vapors, Consisting 
essentially of impuritic¢ ; and water, are condensed and re 
turned to the top plate as reflux. The impurities sub 
stantially free of ethanol, are drawn off from this reflux 
stream as the overhead product from the column 

The dilute bottoms from the extraction column are 
fed to the rectifying column where the ethanol is with 
drawn as a pasteurized product near the top. A heads cut 
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from the top and a high boiler recycle stream near th 
feed plate are returned to the dilute zone of the extras 
tion column above the feed point. Water, free of ethanol 
flows from the base of the column and is recycled back a 
dilution water to the extraction column. Substantially all 
of the ethanol contained in the feed is recovered as high 
grade neutral spirits of superior quality to those produced 
by a unit employing conventional heads and concentration 


olumns 


Figure 2 illustrates a unit that will recover ethanol fron 
a mixture of oxygenated compounds, which are present it 
processes of partial oxidation of light aliphatic hydro 


carbons, either for the purpose of producing synthetic 
4 crude distillate of 


this nature must be processed by extractive distillation if 


fuels or organic chemicals as such 


complicated and expensive chemical treatment is to be 
avoided 


The water layer effluent from the ear ‘ passed 
through a stripper to concentrats partially we che ‘ and t& 
remove xcidic impurities The acid-free feed is then fed to as 
aldehyde column for the removal of acetaldehyde and other low 
boiling impurities before entering the extraction column. If 
there is a considerable quantity of methanol present in relation 


to the ethanol, the two alcohols may be pul fied together and 


separated from each other after the extraction step in two 
separate columns, as indicates n Figure However { the 
amount of methanol is small in relation to the ethanol content 
the aldehyde colurmn may be operated to take methano 
lighter compounds overhead 1d the methanol 
eliminated. The operation extract 
as in the system shown 


and ethanol are produce: 


Commercial installations: Nurmcrous installatior 
tion refining not only distillates from ethylene: 


oil synthesis plants but also from fermentatior prot 





Hypersorption 


Application: Hypersorption is used for the separation 
of volatile hydrocarbons and other gaseous compounds. 
It is particularly applicable to the recovery and production 
of pure hydrogen, methane, acetylene, ethylene, and 
propylene. 

Charge: The charge for this process is a gas stream 
which may be derived from natural gas operations, high 
temperature cracking operations on either liquid or gas- 
eous hydrocarbons, or steam-methane reforming opera- 
tions for the production of hydrogen 

Description: Feed gas entering through a distributor 
passes upward counter-current to the moving bed of acti- 
vated charcoal, In its passage through the bed, the heavier 
compounds are adsorbed and retained on the charcoal 
Che top product gas, comprising the lightest constituents 
in the feed, disengages from the charcoal below the cooler 
and passes off through a cyclone. The charcoal passes 
downward below the feed point to the rectifying section 
where it contacts a reflux of heavy constituents, separated 
in the stripper which serves to liberate lighter constituents 
adsorbed on the downward-moving charcoal, A concen- 
tration of these latter constitutents in the vapor phase 
results and if desired they can be disengaged as a side-cut 
product was at a point between the feed and bottom 
product gas disengaging sections. As the charcoal flows 
past the bottom product gas disengaging section into the 
steaming section, it meets an upward flow of steam which 
liberates the adsorbed heavy components, and these flow 
upward either to return as reflux or pass out as bottom 
product gas from the Hypersorber 

The charcoal flows from the steaming section into the 
stripping section wherein it passes down through tubes 
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which are heated by a circulating heat-transfer medium 
and through which steam is passed counter-current to the 
charcoal. The hottest point in the stripper is at the bottom 
of this section and substantially all residual adsorbed 
material is removed during the passage of the charcoal 
through this zone. 

A charcoal regeneration unit, acting in parallel with 
the Hypersorber, carries out high temperature steam treat 
ment of the charcoal to maintain its activity 

The charcoal is transported to the top of the tower by 
a gas lift system and is dropped into the reserve charcoal 
hopper at the top of the unit. The hot charcoal passes 
down from the hopper into the cooling section consisting 
of a tube and shel] exchange wherein the charcoal is 
cooled to the desired temperature for adsorption 

Vields: The application of Hypersorption in the r 
covery of ethylene from a lean gas stream is shown, and 
the yields in a typical commercial operation are given in 
the table below 





Bottoms 
Product, 
Volume 
Percent 


Overhead Purge 
Product, Gas 
Volume Volume 
Percent Percent 


Feed Gas, 
Volume 
Percent 
Hydrogen 0.8 aA 
Nitrogen 7 4 
Carbon Monoxide 09 OR 
Oxygen 0 a} 
Methane 51 
Carbon Dioxide 02 
Acetylene 02 
Ethylene & ; 
Ethane Trace 0.7 


100.0 100.0 





Reference: PeTrroteumM Reriner, Oct 54,p 153 
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Isobutylene Extraction 


Application: A process for the extraction of isobutylene 


Charge: A stream containing 10 to 35 weight percent 
isobutylene, mixed with n-butylenes and varying amounts 
of saturated hydrocarbons. 


Product: The product is 99+ percent purity isobutylene 


Description: The feed is charged to a two stage reactor- 
settler where it is contacted with 65 percent sulfuric acid 
Maintaining the proper acid strength for the reactor sec- 
tion is important so that the acid does not absorb the other 
feed components to any appreciable extent. Isobutylene is 
selectively extracted in accordance with the following 
hydration reaction: 


H,SO, 
H.O + i-C,\H, = t-C,H,OH 


This reaction is highly exothermic and the temperature 
within the second stage reactor must be closely controlled 
by refrigeration to prevent excessive absorption of the 
other components. 

The spent butanes are removed from the second stage 
settler and treated for other petrochemical or refinery 
uses. The isobutylene-acid extract is removed from the first 
stage settler and sent to the regenerator 

In the regenerator the isobutylene is stripped-from the 
acid with steam. The acid, which has become diluted in 
the process, goes to a concentrator where its strength is 
built back up to 65 percent for recycle to the reactor 
section 


December, 1955—PetrroLeuM REFINER 


- Spent Butanes 


pent Butane 
»crubber 


ESSO RESEARCH AND ENGINEERING CO 


The regenerated isobutylene from the steam stripping 
operation is washed with caustic to remove traces ol 
acidic impurities and to hydrolyze and then neutralize any 
esters that were formed in the process, Caustic washing 
is followed by water washing to remove any excess causti 

Isobutylene from the water washing step is fed to a 
fractionator where the high-boiling materials formed in 
the process are removed. The purified isobutylene is then 
compressed, condensed and delivered to storage 


Operating Conditions: ‘Th. 


ditions are as follows 


major operating con 


Acid concentration for isobutyl ne extraction 65 pe 
Dilute acid concentration from regenerator +5 pe 


Lean extract, approximate saturation, 


mol iC, mol H,SO, 0.5 pe 


Rich extract, approximate saturation, 


mol iC,=/mol H,SO, 1.5 percent 


Recovery of isobutylene from feed 65 percent 


Vields: Typical yields and analyses of the feed and prod 
ucts are as follows 


Feed Spent Butanes 
LV% LV% 


Propene-propylene 2.0 2.3 


Isobutylene Product 


LV% 


n-butenes 8.0 1.9 0.4 
Isobutylene 0 1.2 99.4 
n-butane 4.0 26.1 0.1 


i-butane 5.35 
2 


? 0.1 


Reference: Prrroir: Reriner, May,'54,p156 
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Modified SO, Extraction 


Application: This process is applicable to the recovery 
of pure or highly concentrated aromatics from selected vir- 
gin naphthas, catalytic reformates, and heavier petroleum 
distillates. 


Charge: Charge stock for this process can be any 
selected virgin naphtha containing aromatics, a reformate 
stream from a catalytic reforming unit, or a gas oil stream 
containing aromatics. 


Products: In the processing of total reformates or of 
wide range virgin naphtha fractions, the process will simul- 
taneously produce a highly concentrated benzene cut suit- 
able for many industrial applications, nitration-grade 
toluene and a high-purity xylene and ethy! benzene frac- 
tion. If the benzene is to be nitration-grade, the process 
is supplemented by distillation facilities for final purifica- 
tion of this fraction, Typical purity and recovery of aro- 
matics possible with such a plant are 
Aromatic 


Purity Recovery 


Benzene Nitration grade 98% 
Nitration grade 98% 


90% plus 95-97% 


Toluene 
(, Aromatics 


Description: ‘The schematic flow diagram illustrates a 
plant for the recovery of C, to C, aromatics from a cata- 
lytic reformate. In this plant both the primary extraction 
of aromatics and the extract stripping are carried out at a 
temperature of —-20 F. The liquid sulfur dioxide used for 
the extraction serves also as a refrigerant, The primary 
extraction of aromatics takes place in the upper half of an 
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extraction tower equipped with packing or suitable trays 
and the extract stripping step is carried out in the lower 
half of that tower. The stripping agent, herein called wash 
oil, is a kerosine. 

The charge stock, if containing appreciable water, is 
passed through driers. The charge stock is then chilled by 
cold SO, in a reboiler-type chiller before it is introduced 
into the center of the extraction tower. Cold liquid SO 
from the chillers is pumped into the upper section of the 
extraction tower, while chilled wash oil enters the tower 
near the base. The contact of the charge stock with SO 
and the stripping of the extract solution produces a raffin 
ate phase containing the nonaromatic hydrocarbons of the 
boiling range of the naphtha, the bulk of the wash oil and 
some SO,. The extract phase consists largely of aromatics 
and SO, and contains the remainder of the wash oil. The 
extractor operates under sufficient liquid pressure so that 
the two phases move to their respective recovery systems 
without intermediate pumping 


Operating Conditions: For the recovery of C, to © 
aromatics from a reformate, an SO, rate of about 170 
volume percent based on reformate « harge is required. The 
wash oil rate will be 50 to 75 volume percent, 


Commercial installations: Three installed and two 
under construction. 


References: Perroteum Reriner, Sept.1954,p.230; 
Perroteum Reriner, May,1954,p.151 
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Udex Extraction 


Application: The process employs a mixture of glycol 
and water as a solvent for the separation of high purity 
aromatics from mixtures with other hydrocarbons 

Charge: The outstanding feature of the process is its 
ability to handle wide boiling range stocks. The fraction 
fed to the unit can be as widely boiling as necessary so as 
to assure inclusion of all of the potential aromatics with- 
out interference with the purity of the product, and the 
difficulties in fractionation which result from non-ideality 
of mixtures of hydrocarbon types are avoided. 

Product: Nitration-grade benzene, nitration-grade tolu- 
ene, and a xylene-ethylbenzene concentrate of high purity 
can be obtained as products. Bottoms from the xylene 
fractionator represent a concentrate of C,, Cy, and C,, 
aromatics. 

Description: The process uses an efficient multistage 
countercurrent extraction column of a novel design de- 
veloped especially for this purpose. Solvent is fed at the 
top of the column; hydrocarbon feed, at an intermediate 
point; and hydrocarbon reflux, at the bottom, The rich 
solvent is taken to a stripper, wherein the dissolved aro- 
matics are separated from the solvent, the latter being 
recirculated to the extraction column. Vapors from the 
stripper are condensed and separated into two phases 
[he water phase is used in part to wash traces of dis 
solved glycols from the raffinate; the remainder is re 
turned to the stripper. The hydrocarbon phase from the 
stripper receiver is a mixture of aromatics from which 
the benzene, toluene, and 
fraction—all of high purity—are separated by distillation 

Yields: Yields on UDEX extraction and distillation 
of typical Platformate are shown in the tables 
REFINER 
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Product Udex Raffin Mized 
Properties Charge ate Benzene | Toluene Xylenes 
Gravity, “API 19 764 
Specific Gravity, 

d 20/4 77 6806 KASS 87 87 
Percent Aromatics 61.3 ) Wu 00.8 ”) 
Solidif ying Point °( 49 
Distillation F + Cc Cc ‘ 

IBP 150 ; 79.7 110 

5O Percent 210 70 40) 110.8 

Dry Point (2 my 4“) 111.0 
Acid Wash Color 

Color of Acid 

Phase 0 

Color of Hydro 

carbon Phase 0 0 
Acidity, Mgs 

NaOH/100 mi 

Sam ple | Aci 

pper Strip 

Corrosion Pa 

* Ethyl benzene 14.5 weight percent; p-xylene 10 weigl t 
m-xylene 42.0 weight percent; o-xylene, 24.5 weight pe 
Percent by Percent by Percent 
Volume of | Volume of Recovery in 
YIELDS Extract ; Udex Charge | Eatract 
Benzene ] 746 wu 4 
Toluene 42 Gs 
Xylenes and Ethyl Benzene 10 20.0 04 
, Plus Ar ynatics { ; io 
Total Extract 100.0 10.7 
Raffinate 34 
UDEX Charge 00.0 





Commercial Installations: At the present time, there 
are 7 Udex units ranging from 500 to 7,112 barrels of 


charge per day in commercial opera 


now under construction 


tion 


Another unit is 
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CRUDE STOCKS 


Mithons of Barret: End of Month, 


DISTILLATE FUEL STOCKS 


(Mdthons of Barrels End of Month) 


ee ae ee ee 


CRUDE RUNS TO STILLS 


Thousands of Barrels Dany 


foe Mar Age Mey jen felt Aug Sep (Oct 


954 Try —— | 
RESIDUAL FUEL STOCKS 


Mithons of Barrels End of Month 


Mer Ovc 


GASOLINE STOCKS 


Mithorns of Barrels End of Month 


KEROSINE STOCKS 


Millons of Barrels End of Month 


Mer Ap May jue 


jet hog Sep Oct Mer Bee 





Distillate 
Gasoline supplies ahead of 1954 


stocks at all-time high 


Taking Stoc 


Cecil W. Smith, 


Current oil imports near peak 

Economics Editor 

DAILY 
IMPORTS 


| DISTILLATE RESIDUAL 
FUEL F 


CRUDE OIL GASOLINE KEROSINE 


Pro- 


Stocks 
End of 
Month 


Pro- 
duction | 
Daily | 


Stocks 
End of 
Month 


Runs to | Stocks Pro- 
duction Stills End of | duction | End of | duction | duction | 
MONTH Daily Dally | Month Daily | Month Daily | Month | 


| 
1953; | 
September. 6,557 | 7,023 | 
October 6,262 | 6,872 
November 6,277 6,987 | 150,747 354 36,271 .223 51,267 648 
December 6,238 6,964 159,949 378 29,070 247 49,370 598 
1954; 
geguery 6,240 171,704 390 81,044 7,474 617 
ebruary 6.379 179,950 412 70,390 7,119 21 
March 6,507 181,207 353 60,270 654 
ners 6,615 177,006 322 61,721 574 
ay. 6,471 | 177,606 302 73,581 708 
a 6,500 165,404 306 86,325 624 
uly 6,242 158,010 295 101,657 724 
August 6.168 153,168 302 117. 579 664 
September 6,151 150.916 30! 128,06! 672 
October 6,135 149.661 310 139,128 642 
November 6.146 150,604 354 133,886 636 
December 6.394 155.400 381 108,144 729 


Stocks |_ Pro- | ; | 


Total 
Oils 


Crude 
ou 





| 
,203 
184 | 


289,614 | 144,184 


144,495 


330 


355 


37,280 
38,161 


50,516 | 
50,820 


692 
639 


,013 
990 
120 
12) 


143 
144 
OR® 
950 
021 
999 


Nnw 


249 


SP RS 
TSN é aoe 


eo 
_—2 
~~ t 


Wo to eo WO WW WO GO 
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1955; 
qpguary 
ebruary 


March 
April 
May 
une 
jun 
August. 


September 
October 


6,761 | 
6.835 
6,286 
6,887 
4,677 
6,613 
6,632 | 
6,665 
6,668 


6,732 


260, 156 
258,630 
264,430 


169,562 
181.643 
183,972 
175,601 
168,751 


409 
374 


86,692 
68.513 
62,457 
70,139 


“NN 


Week Ended: 
11-18-55 
11-19-54 


6,851 7 657 
6,265 (016 


> . 
200, O59 


0 679 


Te) 
6 


4 1,707 
55 | 1 589 


l 
l 


Source: Data for last two months from API; prior monthly data from Bureau of Mines Data in thousands of barrels 
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of many advantages of 90/10 Cupro-Nickel 


ELDABILITY 


Welding head on filter shell 


One of the relatively new copper base alloys is 90/10 
Cupro-Nickel, which is coming into increased use as a 
result of experience with it. Revere offers it in sheet and 
plate, pipe and tube. It is highly resistant to corrosion and 
erosion, particularly in salt or brackish water. In addition 
it can be cold or hot worked, welded, soldered and 
polished. Because its nickel content is less than the older 
70/30 alloy, it is priced lower. 

The item shown here is a 90/10 Cupro-Nickel filter for 
aviation gasoline, designed and fabricated by the Warner 
Lewis Company, Division of Fram Corporation, Tulsa, 
Oklahoma, for the U. S. Navy. Heads and shell are 114” 
thick. Revere was given the opportunity to collaborate 
with the Warner Lewis manufacturers on welding, which 
was successfully accomplished by the metallic arc process, 
using Inco 70/30 Cupro-Nickel electrodes. The vertical 
weer gos the shell was X-rayed 100% and found satisfac- 
tory to pass Navy inspection. Because of the thickness of 
the metal, it was decided to form the heads hot at around 
1690° F. The forming was done by the Hackney Iron & 
Steel Co., Enid, Okla., which also consulted with Revere. 

Warner Lewis Company of Tulsa, with representatives 
in 30 cities, are specializing on all types of alloy design 
and fabrication and inquiries of this nature are invited. 

If you wish information regarding the selection, weld- 
ing, or working of copper and its alloys and aluminum 
alloys, see the nearest Revere Sales Office. 


PETROLEUM REFINER 


For more data on advertised products, use Readers’ Service Cards 


Completed aviation gasoline filter, 
made of 90/10 Cupro-Nickel 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.~ 
ales Offices in Principal Cities, Distributors Fverywhere 


last page 





Valuable Reading Ahead 


HERE'S A QUICK LOOK 
AT THE DEPARTMENTS IN THIS ISSUE 





Who's Building PAGE 209 


KEEP GOING for a rapid-fire summary of construction activity in our 
mushrooming industry along with a quarterly "boxscore” of building 
projects. 


What's Happening PAGE 248 


KEEP GOING for some tersely told information on the highlights of 
industry happenings. 
KEEP GOING for a newsy roundup of the activities of men you know. 


Heard at Meetings PAGE 286 
KEEP GOING for quick accounts of important gatherings. 


Suppliers’ Notes PAGE 294 
KEEP GOING for a glimpse at personalities in the supply industry. 


New Books PAGE 312 
KEEP GOING for capsule digests of books that will interest you. 


New Equipment PAGE 318 


KEEP GOING for a fast description of the best in new mechanical 
developments. 


Service Cards PAGE 335 


KEEP GOING for a quick, convenient way to get more information on 
new equipment, literature, as well as products and services offered by 
advertisers. 
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After 18 years on heater drop-out service... 
these valves ask for more 


THE CASE HISTORY —18 years 
on one of the toughest refinery 
services at a cost of simple routine 
maintenance! That’s the record of 
these 1500-pound cast steel globe 
valves—installed in 1937—at a 
DX-Sunray Oil Co. refinery. 
What’s more, these valves on 
intermediate heater control at 950 
F., and on the light oil heater at 
1025°, show no deterioration or loss 
of original efficiency. They look 
good for service indefinitely. There’s 


not a sign of any leakage, and they 
open and close easily,with no sticking. 

Crane No.189X 1500-pound globes 
have a long record of low-cost re- 
finery service like this. 

Outwardly they look like many 
other valves of this type. Their im- 
portant difference is inside—in 
Crane’s greater skill and care in 
steel casting — in developing Exelloy 
seating for hot oil and vapor—in 
Crane operating design and Crane’s 
thorough testing of valves. 


CRANE CO. 


VALVES ° 
KITCHENS e« 
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PLUMBING 
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PIPE 
e HEATING 


You can get Crane quality in 
steel gate, globe, angle, and check 
valves in pressure classes up to 
2500 pounds—in sizes up to 24 
inches. Call your Crane Representa 
tive for valuable help in specifying 
and ordering. 

CraneCo., Gen- 

Offices: 
Chicago5, Illinois. 
Branches and 
Wholesalers in all 


industrial areas. 


eral 


CRANE’S FIRST CENTURY...1855-1955 — 


a 


For more date on advertised products, use Readers’ Service Cards, lest page 








3 RIGHTS THAT 


The right gasket for the right flange 
for the right seal. This has been a con- 
trolling engineering principle at Flexi- 
tallic for 43 years. Engineers know 
that each Flexitallic Spiral-Wound 
Gasket is specifically designed to do 
its particular job. 


Such definitive application is one 
of the important reasons why the 
Flexitallic Gasket finds wider and 
wider use in extreme or hazardous 
service aboard ship, in power 
plants, aviation, the process indus- 
tries, atomic research. 


Each Flexitallic Gasket is designed 
and engineered to meet specific con- 
ditions of thermal and physical shock, 
corrosion, vibration, weaving and un- 
predictable joi stresses. Spirally- 
wound V-crfiped plies, of required 


RIGHT OME 


RONG 


metal with/Alternating plies of proper 
filler resulf in a resilient gasket hav- 
ing characteristics of a_ calibrated 
spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all pres- 
sure/temperature ranges from vacuum 
to 10,000 Ibs., from extreme sub-zero 
to 2000°F. For all standard joint as- 
semblies. In four thicknesses for spe- 
cial requirements: .125”, .175”, .250”, 
.285”. In diameters to 84” O.D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 1, N. J. 


Representatives in principal cities 


C{7~ « 


SPIRAL-WOUND GASKETS 


PRESSURE VESSELS AND PROCESS EQUIPMENT 


ONS The ideal seal for many process applications is a Flexitallic Gasket 
AT\ with Teflon trapped between edges of stainless steel. Ask for folder, 


Teflon in Flexitallic Gaskets. 


*Flexitallic ia a registered trade name. No one else can make « Flexitallic Gasket 
Look for Flexitallic Blue—it's our exclusive blue-dyed Canadian asbestos filler 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER Vol 34, No. 12 
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Skid-Mounted 
Gasoline Plants 
To Be Leased 


Skid-mounted gasoline plants now 
can be rented under a plan an- 
nounced by a Bartlesville, Okla., firm. 
Under the plan, Elsey Corporation 
will begin leasing plants of capacities 
from 1 Mmef. a day to 60 Mmef, and 
larger. 

Built to the lessee’s specifications, 
complete with compressors, the plants 
will be available in multiples, to step 
up production, They are designed for 
flexibility, and expected to meet the 
changing conditions and require- 
ments. 

The plan will enable small pro- 
ducers, who have been unable to pur- 
chase plants, to take up natural gas 
and gasoline operations without a 
capital outlay. In the case of larger 
producers, capital can be freed for 
other ventures. 

It was expected that the plan 
might permit some producers to 
realize four times their present in- 
come without investing in plant 
equipment. 


Kwinana refinery rated at 60,000 barrels a day. 


Australian Refining Capacity 
Increased to 160,000 Barrels 


The British Petroleum Company's 
new 60,000-barrel-a-day refinery on 
Cockburn Sound at Kwinana, Aus- 
tralia, has been formally opened. 

The new installation is the largest 
of four modern refineries constructed 
in Australia by international oil com- 
panies in the past few years. To- 
gether, they represent an investment 
of more than $254,224,000, and vir- 


Texaco Starts New Cuban Refinery; 
Shell Plant Already Under Construction 


The Texas Company has started 
construction on its 20,000-barrel-a- 
day refinery at Santiago, Cuba. The 
refinery, a $14-million installation, 
will go on stream early in 1957 

Already under construction in 
Cuba is the Cia. Petrolera Shell de 
Cuba refinery, going up near Havana, 
The Shell plant, designed for a daily 
capacity of betwen 25,000 and 30,000 
barrels, is due for completion late in 
1956. 

Cuba’s refining capacity now is 
about 10,000 barrels a day, while con- 
sumption of petroleum products last 
year ran approximately 56,000 bar- 
rels a day. 

The new Santiago refinery will be 
operated by The Texas Company 
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(West Indies), Ltd., a wholly-owned 
subsidiary. Construction is being 
handled by the parent company’s 
Construction department 

Equipment at the Texaco refinery 
will include a 20,000-barrel-a-day 
crude-distillation unit, a 3300-barrel- 
a-day catalytic reformer, a 4100-bar- 
rel-a-day hydrotreating unit and a 
gasoline sweetening unit 

About half the refinery’s output 
will be fuel oil, a fourth kerosine and 
diesel oils, with the rest gasoline. 

The Shell refinery, a $19-million 
project, is being built by Bechtel Cor- 
poration. Its process equipment will 
include crude distillation, a Plat 


former and ancillary units 


tually assure the country of self-suffi 
ciency in petroleum products, 

In addition to Kwinana, which 
started operations early this year, the 


new refineries include: 


© A 28,000-barrel-a-day refinery of 
Shell Refining (Australia) Pty., 
Ltd., opened near Melbourne 


more than a year ago. 


A 27,000-barrel-a-day expansion 
by Standard-Vacuum Refining 
Australia) Pty., Ltd 

( omple ted at 


Company 


Melbourne early 


this year 


And a 22,000-barrel-a-day refin- 
ery of Australian Oil Refining, 
Ltd., an associate of the Caltex 
organization, now under con 
struction at Botany Bay, and ex 
pected to be in operation in a 


few months 


When this chain of refineries is 
fully on stream in 1956, Australia will 
have a capacity to process about 160,- 
000 barrels a day, compared to about 
20,000 barrels in 1951 and 40,000 bar 
rels in 1954 


consumption in 1954 


The country’s total oil 
amounted to 


some 115,000 barrels a day. and con 


29 








(pS aS Se 


Pa 


Oo eed ER Seer. 


—_ 


7 Oe, 


Pied 
ie j Fame 


a’ 
s " 


= i “See 


wre ote 


; 


PS 
= 


. Se 
—— 


. 
¥ 


Ses 
Aas 


‘Ss 


= 
4 


—— re 
——™ 








NEW T.C.C. UNIT JOINS 10 YEAR OLD SISTER 
AT EAST ST. LOUIS REFINERY 


Two Thermofor Catalytic 
Cracking Units stand here side 
by side at Socony Mobil Oil 
Company's East St. Louis re 
finery, where for 10 years one 
stood alone. Both were engi 
neered and constructed by The 
Lummus Company 

The first unit, with 10,000 B/D total charge and bucket 
lift for catalyst, went on stream in 1944 and has operated 
satistactorily ever since. 

The second unit, complete with feed preparation, fra 
tionation, and gas recovery sections and using gas lift for 
catalyst circulation, went on stream in November 1954 
Its total charge is 15,000 B/D 

We feel that the confidence which Socony showed in 
choosing Lummus for the repeat unit, and the installation 
of other East St. Louis facilities at the same time, was 
justified by our performance on the job 

Working closely with Socony engineers at the refiners 
and in their main office in New York, Lummus performed 
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all work with a minimum of interruption to normal refiner 
operations — thus maintaining maximum possible refinery 
production 

The construction proceeded smoothly without interrup 
tion, and start-ups of the separate units were in line with 
a pre-established schedule, dovetailing them with periodi« 
refinery maintenance shutdowns 

Perhaps this suggests some ways in which Lummus might 
serve you when you consider new ot expanded fac ilities. 


The Lummus Company, 385 Madison Avenue, New York 
17, New York. Engineering and Sales Offices: New York 
Houston, Montreal, London, Paris, The Hague, Bombay 
Sales Offices: Chicago, Caracas. Heat Exchanger Plant 
Honesdale, Pa. Fabricated Piping Plant: East Chicago, Ind 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS 
FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


PeTroteuM Reriner—V ol. 34, No. 12 





sumption has been rising about 10 pefcent 
a year. 

The new refinery will be operated by 
Australasian Petroleum Refining, Ltd., an 
Australian affiliate of British Petroleum. 


Tide Water Associated Oil Com- 
pany has started construction on the 
fourth unit of its 130,000-barrel-a-day 
Delaware City, Del., refinery. The unit, 
a vapor-recovery gas plant, will have a 
daily capacity of more than 90 Mmcef. It 
will handle all the light gases from the re- 
finery’s crude oil and gasoline processing 
units. 


The British Petroleum Company, 
Ltd., plans to build a 2¢00-barrel-a-day 
alkylation plant at its Kent, England, re- 
finery for the production of gasoline. The 
new unit, to cost about $18.2 million, is 
due to go into operation in 1958 


Lago Oil & Transportation Com- 
pany is planning an expansion of its 
distillate-upgrading facilities at Aruba, N. 
W. I. The company, a Standard Oil Com- 
pany (New Jersey) affiliate, has picked 
Badger Manufacturing Company to handle 
the project. An existing solvent-extraction 
unit will be expanded by 20,000 barrels a 
day. The project is expected to cost more 
than $3 million. 


Esso Development Company, Ltd., 
is planning a large-scale expansion of its 
Esso European Laboratories at Abingdon, 
England, The project, due for completion 
towards the end of 1957, will include the 
installation of new engine-testing equip- 
ment, analytical, inspection and research 
laboratory facilities and new office space. 


Badische Anilin und Soda Fabrik, 
with Deutsche Shell, A. G., has started 
operations at the first major petrochemical 
plant completed in Germany since World 
War II, Built at Wesseling, near Cologne, 
the new Rheinische Olefinwerke will turn 
out about 10,000 tons pf polyethylene a 
year. As a raw material, the plant uses 
refinery gases from the nearby Shell 
refinery. 


N. V. De Bataafsche Petroleum 
PALS is to build a synthetic-glycerine plant 
adjoining its Pernis, Netherlands, refinery 
In the U. S. Shell has been manufacturing 
glycerine from propylene for several years, 
and is planning to build another plant at 
Norco, La. Its $7-million Pernis plant, 
however, will be the first in Europe to 
make the chemical 


Caltex Petroleum MiJ (Nether- 
land), N. V., is expanding its refinery 
at Pernis. The capacity of the refinery is 
now 31,000 barrels a day. The company 
has asked the municipality to reserve a 
200-acre plot for the expansions 


Cooperative Refinery Association 
has awarded the contract for construction 
of two new process units at its Coffeyville, 
Kansas, refinery. Southwestern Engineer- 
ing Company was picked to build a 5000- 
barrel-a-day Platformer, licensed by Uni- 
versal Oil Products Company, and a 3000. 
barrel-a-day Unifier, licensed by UOP and 
Union O11 Company of California, 

In addition to engineering and construct- 
ing the units, Sweco will fabricate several 
vessels, heat exchangers and other equip- 
ment needed for the installation. The two- 
unit project is scheduled for completion in 
February 1956. 
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Michigan Chemical Corporation, 


with Murphy Corporation, will build a 
jointly-owned plant for producing bromine 
near El Dorado, Ark. The plant, to be 
operative by fal) 1956, will obtain its sup- 
ply of bromine gas from the oil districts 
of southern Arkansas. Michigan Chemical 
will handle plant operations, and Murphy 
will supply raw materials 


Famaris Oil & Refining Company 
has gone on stream with a new combina- 
tion Platforming-Unifining unit at its 
Hobbs, N. M., refinery. The unit, designed 
for a daily capacity of 650 barrels, was 
built by refinery personnel. 


Montana Sulphur & Chemical 
Company will start construction on a 
$2-ton-a-day sulphur plant near Billings, 
Mont. The company, recently formed, will 
use hydrogen-sulfide gases from the neigh- 
boring Carter Oil Company 
tinental Oil Company refineries 


and Con- 


Continental Oil Company is nearing 
completion on its $700,000 natural-gaso- 
line plant near Sussex, Wyo. The plant 
will be capable of processing 15 Mmef. of 
gas a day. Scheduled to operate in con- 
junction with Conoco’s $1,750,000 gaso- 
line-recovery and gas-repressuring plant at 
Sussex, the new facility will produce gaso- 
line, butane and propane. The company 
also operates a natural-gasoline plant at 
Lance Creek in Wyoming's Niobrara 
County and is part owner in another plant 
at Elk Basin, near Cody 


Paragon Oil Company, Inc., plans to 
build a 30,000-barrel-a-day refinery at 
Tiverton, R. I. J. F. Pritchard and Com- 
pany is doing initial-design studies for the 
refinery. Process equipment will include de- 
sulfurization facilities, 


United Refining Company, repairing 
the burned-out Seneca branch of its War- 
ren, Pa., refinery, expects to have the fa- 
cilities back in operation by early spring 
1956. 


Southwest Gas Producing Com- 
pany has placed a new reforming unit on 
stream at its Dubach, La., natural-gasoline 
plant. The unit, an 1800-barrel-a-day Plat- 
former, is part of a $750,000 plant expan- 
sion program, and enlarges the gas and 
liquids handling capacity to the equivalent 
of 190 Mmef, a day. The installation was 
made by Fish Engineering Corporation 
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California Plant Nears Completion— 


Who's Building. ee 


North Star Oil, Ltd., has opened its 
new St. Boniface refinery. The installation, 
built for a daily capacity of 12,000 barrels, 
was expected to reach its full capacity from 
the outset The plant was built to replace 
the company’s older St. Boniface refinery 
being moved to Prairie It 
$10 million. Engineering and 
struction was handled by Canadian Kellogg 
Company, which also is in charge of re 
older refinery 


Grande cost 


sore con 


locating the 


Royalite Oil Company has opened its 
new 5000-barrel-a-day Kamloops, B. ¢ 
refinery. The plant has a 1425-barrel-a-day 
fluid catalytic cracker and a catalytic poly 
merization unit rated for a daily 
of 100 barrels 


capacity 


Sun Oil Company has scheduled a 
$1.7-million expenditure on new facilities 
at its Toledo refinery. A new alkylation 
unit, to cost $1.2 million, will be in opera 
tion by May 1956. The remaining $500,000 
will be used to build a laboratory. 


The Atlantic Refining Company 
is nearing completion on a one-story cen 
tralized stores warchouse at its Point 
Breezy, Pa., refinery. The warehouse, a 
125,000-square-foot structure started in 
March 1955, will be used to store and dis 
burse maintenance and construction mate 
rial, About 90 percent of the material will 
be used in the refinery, with the remainder 
going for servicing outside terminals, 


Pennsylvania Salt Manufacturing 
Company will start construction on a 
new organic fluorine chemicals plant at its 
Calvert City, Ky., works. The new unit 
with operations slated for 1956, will be a 
major component of Pennsalt’s intergrated 
chlorine-fluorine production facilities on 
the Tennessee River. 


Southland Oil Company will start 
construction on a $25-million refinery at 
Tampa, Fla. The refinery, to be built for 
a capacity of between 25,000 and 30,000 
barrels a day, will produce gasoline, jet 
fuel, kerosine, asphalt and other products 


Phillips Chemical Company has « 
new sales service laboratory under construc- 
tion adjacent to the Chemical Research 
laboratories being built by its parent com- 
pany, Phillips Petroleum Company at the 


Standard Oil Company of California will put its new isophthalic-acid plant on stream at 
Richmond before the end of the year. The plant, the first of its kind in the world, will turn out 
50,000 pounds of the chemical a year, It will have cost more than $10 million to build 


211 





Phillips Research Center in Bartlesville, 


Okla. The structure will provide space for 
a variety of facilities required for develop- 
ments in the thermoplastic field. It will 
have 15,000 square feet of floor space. 


Societe du Caoutchouc Butyl, a con- 
sortium of 10 rubber, chemical and petro 
chemical concerns, will build a 20,000-ton 
butyl rubber plant in France’s Basse-Seine 
region. The SOCABU installation will be 
completed by mid-1958 


National Silicates, Ltd., will build’ 


a sodium-silicates plant at Valleyfield, 
Que. The new installation will go up ad- 
jacent to a_ synthetic-cracking-catalyst 
plant being built by Davison Chemical 
Company. Construction of the silicates 
plant will start in the spring of 1956, Most 
of its product will be used at the Davi 
son plant 


Du Pont Company will build a new 
sulfuric-acid plant near Cincinnati. Con- 
struction will start immediately, with the 








Oklahoma Unit On Stream— 


plant scheduled to begin operations late in 
1956 

To be known as the Fort Hill Works, 
the new unit will be built by Du Pont’s 
Engineering de partment and will be op- 
erated by its Grasselli Chemicals depart- 
ment. The plant will replace the plant 
now operated by Grasselli at Lockland, 
Ohio, near Cincinnati 

The Lockland plant will continue op- 
erations until the new plant is in com- 
mercial production 


Union Carbide and Carbon Com- 
pany will build a polyethylene plant near 
Grangemouth, Scotland, where British Pe- 
troleum Chemicals, Ltd., is installing ad- 
ditional ethylene facilities. The Union 
plant, to be on stream by mid-1957, will 
make 26 million pounds a year 

The new construction makes Union a 
chemical producer in three countries, the 
U. S., Canada and now the United King- 
dom 


Now on stream at Champlin Refining Company's refinery in Enid, Oklo., is a new Orthoflow 
catalytic cracking and gas recovery unit. Designed to charge 9000 barrels a day of wide-cut gas oil 
for producing high-octane gasoline and burning oils, the unit was built by The M. W. Kellogg 
Company, In addition to the cat cracker, a Platforming unit and a second polymerization unit have 


been constructed and also are on stream 
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Who's Building... 


Salt Lake Refining Company wil! 
start construction, to increase the flow of 
crude to its Salt Lake City stills by 15 per- 
cent. The project, to be started in Decem- 
ber 1955, will add between 4800 and 5000 
barrels to the refinery’s present rate ca- 
pacity of 32,000 barrels a day, The com 
pany is a subsidiary of Standard Oil Com 
pany of California. 


Rock Island Refining Corporation 
has gone on stream at Indianapolis, Ind., 
with the first Unifiner to be controlled 
electronically. The new 300-barrel-a-day 
unit serves as a feed-preparation section 
for producing additional charge to a 2400- 
barrel-a-day catalytic reformer which went 
into operation about a year ago 

Process engineering and design was 
handled by Universal Oil Products Com- 
pany which also engineered the electronic 
instrumentation. The installation was 
made by refinery personnel 

The product of the Unifiner goes to the 
reformer feed-preparation tower which 
produces light-treated gasoline as an over- 
head stream for gasoline blending. The 
naphtha bottoms are used as charging 
stock to the reformer. Charge stock to the 
Unifiner is vis-breaker gasoline. 

Hydrogen from the reformer is used in 
the Unifiner without compressors. The 
heat pickup required is obtain:d from 
heat exchange from the Unifiner’s reactor 
products and from the reformer’s reactor 
effluent 


U. S$. Industrial Chemicals Com- 
pany, Division of National Distillers 
Products Corporation has completed a new 
reforming unit to produce hydrogen from 
natural gas at its Tuscola, Ill., ammonia 
plant. The raw material for the company’s 
ammonia operation has been hydrogen 
from the neighboring ethylene-production 
facilities of National Petro-Chemicals Cor- 
poration, a subsidiary of National Distillers 
The new unit, engineered and built by The 
Girdler Company, will supplement the 
available hydrogen and make possible the 
operation of the company’s 150-ton-a-day 
ammonia plant at full capacity 


idemitsu Kosan Company is nego 
tiating a $10-million loan from the Bank 
of America for reconstruction of the 
former naval refinery at Tokuyama, in 
western Japan. Another Japanese firm, 
Showa Oil Company, expects to rebuild 
the former naval refinery at Yokkaichi 
The two refineries, when restored, will 
process some 20,000 barrels a day of crude 


Shell Oil Company has accepted its 
new 50,000-barrel-a-day Anacortes, Wash., 
refinery from the contractor. The plant, 
built at a cost of some $75 million, was 
erected by Bechtel Corporation. The cata- 
lytic cracker was the only process equip 
ment not yet in operation, The refinery 
has been in partial operation several weeks 


Cooperative Refinery Association 
has gone on stream with « new catalyti 
reforming unit at its Scottsblaff, Neb., re 
finery. The 650-barrel-a-day unit was de 
sign, engineered and licensed by Universal 
Oil Products Company. The association 
will put another reformer on stream later 


Mediterranean Refining Company 
is scheduling the start-up of a new cata 
lytic reforming unit at its Sidon, Lebanon, 
refinery. The new unit, a Platformer, will 
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REFLEX LEVEL GAGES 
The 'K’ Type Reflex Level 
Gage has the following 


Outstanding advantages 


Single row of tightening 
bolts. 
Body free from 
distortion 
Glass easily removed 
Gage body turnable, 
free to expand, and 
easily removed. 
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Write for the Klinger Master 
Catalog which describes the com 
plete range of Klinger products 
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REFLEX 
LEVEL GAGES 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Conoda Manufacturing Licensees for U.S.A 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 9%, RIVER STREET, HOBOKEN, NEW JERSEY, USA. 
Telephone WILBANK 3/8! Cable 8O8CO Telephone’ HOBOKEN 2.7915 Cable KUNGOALE 
Branches ot: SYONEY. HALIFAX. OTTAWA, TORONTO. HAMILTON 

WINNIPEG, EDMONTON, VANCOUVER, QUEREC CITY Diseribucors and Agents in principal cities O//55 ¢ 
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You get More for your money 
when it’s a work-saver 


el Beal 
Yoke or Chain Type 
Bench, Kit or Post Pipe Vise 


RitaID> 
Bench Chain Pipe Vise 


VERALERALALALALL 





Kit Pipe Vise, portable, 
clamps on bench or plank 


efficiency... special design jaws that 
grip firmly . . . close and open fast. . . pipe rests for 
more accurate threading, easy cutting . . . handy pipe benders. 


service... famous 
FRITAID heat-treated jaws 
for extra Jong wear . . . special malleable 
frames that won’t warp or break ... every 
vise factory tested to assure you super- 
performance and durability. 


Get most for your money— 
buy RIGID Vises, 
including stand and tristand, 
at your Supply House! 


The Ridge Tool Company ¢ Elyria, Ohio U.S.A. 
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Who's Building. ee 


permit an increase in the plant’s crude 
thruput from 6250 barrels a day to 9000 
barrels. A duplicate of the reformer which 
went on stream at Sidon earlier this year 
the new unit is the third Platformer i: 
operation in the Middle East 


Dunlop Rubber Company is build 
ing a new synthetic-rubber plant in Eng 
land. The plant, intended for experimental 
purposes, will turn out some 2000 tons of 
synthetic rubber a year 


Shamrock Petroleum, Ltd., has « 
refinery with a daily capacity of som« 
4000 barrels a day proposed for construc 
tion at Whitehorse in the Yukon Territory 
Whitehorse is about 1000 miles north of 
Edmonton 

A contract for engineering and con 
struction is being negotiated by The Fluor 
Corporation of Canada. The project is 
expected to be started early next spring, 
with the refinery due for completion lat: 
in 1956 


Southern Nitrogen Company, 
building a 250-ton-a-day ammonia plant 
at Savannah, Ga., has awarded The Girdler 
Company the contract to handle construc- 
tion. The plant, a $14-million project, will 
be based on natural gas. It is scheduled to 
go into operation late in 1956, Ammonia 
will be converted into nitrogen solutions for 
fertilizer and prilled ammonium nitrate 


Esso Standard Oil Company wil! 
build a new ethylene-recovery plant at its 
Bayonne, N. J., refinery. The equipment 
will be the first on the Atlantic seaboard 
to supply concentrated ethylene. Ethylene 
processing has been centered in the Gulf 
Coast area 


Phillips Petroleum Company ha: 
awarded the contract for construction of 
a 75-Mmef-a-day natural gasoline plant in 
Andrews County, Texas. Construction of 
the new plant, to be started early in 1956, 
will be handled by Gasoline Plant Con 
struction Company, a Houston firm 


D-X Sunray Oil Company has com 
pleted and put on stream a 7000-barrel-a 
day delayed-coking unit at its West Tulsa 
refinery. The new unit, taking crude resi- 
dual from the refinery’s crude stills and 
converting it to lighter and more valuable 
products, processed 4000 barrels of gas oil 
a day and 240 tons of coke 

Gas oil from the coker is fed to the cata- 
lytic-cracking plant to be used in the manu- 
facture of gasoline and burner distillate 
The coke is sold for use in metallurgical 
processes. The delayed coker, which re- 
places a viscosity breaking plant long used 
at the refinery, takes D-X Sunray out of 
the residual fuel field. 

The delayed coking plant, a $2.5 mil 
lion installation, was engineered and built 


by The M. W. Kellog Company 


Ingram Oil & Refining Company 
has awarded the contract for construction 
of new facilities at its Meraux, La., refinery 
The work will be done by Southwestern 
Engineering Company 

The new equipment will include a 3000- 
barrel-a-day catalytic-reformer, licensed by 
Universal Oil Products Company, as well 


| as prefractionation and light straight-run 
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Quick facts about the services and equipment Pfaudler offers to help you 
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New glassed steel designs 
offer you better yields, 
lower costs, less corrosion 


No contamination, no leakage 
with new seal for reactors 


No metallic con- 

tamination of your 

product. No stray, 

unwanted catalysts. 

No escaping vapors. 

These are the ad- 

vantages of a new 

nonmetallic rotary 

Crane-type seal 

now available on 

Pfaudler glassed or 

stainless steel re- 

actors up to 100 gal- 

“as lons. (A similar de- 

sign is also available for larger units.) 

Only Pfaudler glass, Teflon, ce- 

ramic and carbon come into contact 

with your product. Design of the seal 
is simple, easily maintained. 


New development boosts 
corrosion resistance of columns 


Better results from fractionation and 
other processes requiring a column 
are now possible with the added cor- 
rosion resistance of a new Pfaudler 
development. 

It’s a glassed steel distributor plate, 
available for all size columns. Using 
Pfaudler acid-alkali-resistant glass, 
this plate provides complete flexibili- 
ty of use over a range up to pH 12 at 
212° F. 

The corrosion resistance of this 
glass protects product purity, simpli- 
fies cleaning, and protects your 
equipment investment. 


Dryer-blender tumbles out 
4 days’ work in 7 hours 


In actual use, a Pfaudler glassed steel 
conical dryer-blender is producing as 
much dri 2d product in 7 hours as for- 
merly required at least 4 working 
days, using a different type of dryer. 
Double-cone shape, tumbling ac- 
tion and efficient heating design are 
responsible for this great speed. In 
addition, a broad range of corrosive 
applications is possible, because the 
unit is fabricated of Pfaudler’s special 
acid-alkali-resistant glassed steel. 
To pre-test your product in the 
Pfaudler dryer-blender, a small 2’- 
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diameter test model is available. Write 
or phone your Pfaudler representative 
for full details. 


New Pfaudler hydraulic 
drive and seal 
The new Pfaudler hydraulic drive 
and séal offers many advantages: It 
can be made in both stainless steel 
and glassed steel construction for a 
large range of reactor sizes and for 
greater horsepower requirements 
with either hydraulic or air motors 

Any noncorrosive fluid can be used 
as a seal — even one of the ingredients 
of your own product — providing you 
100% protection against contamina- 
tion. 

This seal is operated under pres- 
sure, requires a minimum of mainte- 
nance, and is designed to give years 
of trouble-free service. Your Pfaud- 
ler representative can provide full 
details at your request 


New Turbogrid tray gives 


higher yield at lower cost 
You're looking down the throat of a 


Pfaudler glassed steel Turbogrid 


column, at a new tray design that 
provides enormously high capacities, 
yet lowers the cost of the column 
itself. 

The tray is constructed of high- 
strength PYREX brand glass tubes, 


News 


reduce corrosion and processing cost. 


Cutaway column, providing on unusual 
view of the “business side” of Pfaudler 
glassed steel construction, was a feature 
attraction at Chemical Industries Exposi 
tion, Philadelphia. 


with all their inherent advantages of 
corrosion resistance, physical tough- 
ness, and thermal shock resistance 

Because of the high capacity re- 
sulting from this design, the column 
itself can be of smaller diameter than 
previously required —an important 
means of cutting its cost 


Now—variable agitator speeds 
ranging from 60 to 340 RPM 


Six different agitator speeds: 60, 90, 
120, 175, 250, and 340 RPM are now 
available on Pfaudler reactors up to 
100 gallons 

These are made possible by inter- 
changeable constant-speed sheaves 
of the new PW drive. As an alterna- 
tive, variable pitch sheaves may be 
supplied, giving quick adjustment for 
all speeds ranging from 60 to 300 
RPM 

The new PW drive rides high above 
the top head of the reactor, out of the 
way so you can have easy access to 
other nozzles 


Write for Bulletin 923 


Which material of 
construction for you? 


Glassed steel, stainless, titanium, In- 
conel, Hastelloy, copper and copper 
alloys, and many other corrosion- 
resistant materials are commonly 
used by Pfaudler to solve processing 
problems. Write today for free, un- 
biased analysis of your problem 
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PREVENT stratification in stor- 
age tanks .. . with Nettco Side-Entering 
Agitators — for tanks up to 5 million gal- 
lons capacity. Available in most alloys, 
with four stuffing box modifications includ 
ing special Nettco design which permits 
repacking gland without draining tank 
using either mechanical shoft seal or con 
ventional packing. Speed reducer models 
from Va to 25 HP — direct driven, high 
speed units to 30 HP. Bulletin No. 532 


cuT processing time 


Tank Top Agitators. Ruggedly built agi 
tator drives in 27 sizes and models for the 


with Nettco 


most exacting services. Features include 
oversized Timken beorings widely spaced 
on large vertical shoft in enclosed housing 
with splash lubrication and oil-trap design 
to prevent leakage. Models from '/3 to 50 
HP — ratios from 3.5:1 to 2,000:1. Units 
include motors, shofts, stirrers, os required 


by the process conditions. Bulletin No. 551. 


KMEEP product flows “on stream” 


— with Nettco’s Flomix — the pipeline mixer 
for 1" to 8” 


speeds up processes by mixing fluids on 


lines. This patented mixer 
stream. One refinery reports on Flomix on 
(1) 14%, greater 
wash efficiency, (2) increased product uni- 


a caustic wash process 


formity, (3) improved inhibitor suscepti 
bility, (4) elimination of two orifice towers, 
(5) simpler piping layout, and (6) greatly 
reduced maintenance time. Available in V3 
to 3 HP motors, for line pressures to 300 psi 
— temperatures to 500°F. Bulletin No. 531. 


Nettco engineering con help you at 
every stage in the development of agita- 
tion systems: preliminary design, preporc- 
tion of specifications, 
equipment to the most rigid specifications, 
ond pretesting of the finished units. Check 
with Nettco today. New England Tank & 
Tower Co.,81 Tileston St., Everett 49, Mass 


manufacture of 


ErTTCco 


ENGINEERED AGITATION 


e 
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Who's Building... 


gasoline stabilization facilities. Estimated 
cost is about $1 million. 

The reformer, being added to produc« 
high-octane premium gasoline from low 
grade straight-run and distillate stocks, is 
designed to permit addition of Rexforme: 
extraction facilities. The new facilities are 
expected to be completed by April 1956 


Texas Eastman Company will ex- 
pand its Longview, Texas, facilities for 
producing aldehydes. Capacity of both the 
n-butyraldehyde and isobutyraldehyde 
facilities will be increased. The project is 
scheduled for completion in the fall of 
1956. 


Cosden Petroleum Corporation, 
taking up the production of petrochemi 
cals, has awarded the contract for con 
struction of its proposed $3-million sty 
rene plant at Big Spring, Texas, to Bad- 
ger Manufacturing Company. The new 
plant, part of the expansion program al 
ready underway at Big Spring, will be in 
operation late in 1956 

Completion of a 3900-barrel-a-day Rex 
former will release the Cosden refinery’s 
existing platformer, for a conversion 
equipping it to prepare aromatic feedstock 
for the integrated Udex unit. With this 
unit, Cosden will have benzene, which, 
combined with ethylene, will provide a 
feed stock for making styrene. 


The British Petroleum Company, 
Ltd., will build an $18-million processing 
plant at its Kent refinery, to produce 2600 
barrels a day of aviation gasoline. The 
new plant will be in operation by 1958 


Canadian Industries (1954), Ltd., 
with a synthetic-ammonia plant to go up 
at Millhaven, Ont., has selected The Gird- 
ler Corporation of Canada, Ltd., to handle 
construction. The engineering phase of the 
project has been underway since May 

The plant, to produce 200 tons a day, 
will use the Texaco partial oxidation proc- 
ess, with residual fuel oil as raw material 
for synthetic-gas production. After purifi 
cation of the synthesis gas, nitrogen will 
be added and the mixture compressed to 
300 atmospheres, for the production of 
anhydrous liquid ammonia. 

The plant is expected to be complete 
in mid 1956. It will cost some $9 million 


Imperial Oil, Ltd., will start produc- 
ing jet fuel at its new Dartmouth, N. S., 
refinery, when the $30-million plant is 
completed in April 1956. Shortly after it 
will begin turning out propane. The re- 
finery is expected to run more than 41,000 
barrels of products a day, compared to the 
present 22,000 barrels. 


Koppers Company, Inc.,and Brea 
Chemicals, Inc., are planning a 50- 
million-pound-a-year polyethylene plant 
The new facility, to be located on the West 
Coast, will use the Zieglar-type process. A 
joint engineering team is studying location 
and operational details. The new plant is 
scheduled to be completed sometime in 


1957, 


American Oil Company has given 
The Ralph M. Parsons Company the con 
tract for building three major operating 
units at its $25-million refinery at York 
|} town, Va. Parsons will build the plant's 
7600-barrel-a-day Ultraforming 
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know service 


responsibility ... before you buy! 


Wise men experienced men know that the 
service behind any piece of mechanism or any engi- 
neering project is an all-important factor in making 
a buying decision. Layne service responsibility never 
ends and Layne service facilities are unequalled in 
the entire field of water development and application. 


Further . . . Layne offers undivided responsibility 


on any phase of water development, from preliminary 
exploration to final installation. Layne performs the 
complete job. 

To “ask the man from Layne” is to get unpreju- 
diced recommendation stemming from nearly three 
quarters of a century's experience in solving the water 


problems of agriculture, municipalities and industry 


LAYNE & BOWLER, INC. 


General Offices 


MEMPHIS 8, TENNESSEE 


Layne Associate 
Companies 
Throughout the World 


water wells + vertical turbine pumps - water treatment 





urra 
urbines 


Two Murray 5 stage mechanical drive tur- 
bines driving process pumps in a southern 
natural gasoline plant, They are rated 424 
HP at 3600 RPM and operate with steam at 
250 psig, 406° F. and exhaust to 50 psig 
back pressure. 


@ MURRAY TURBINES for mechanical drive can be furnished 
for various combinations of the following conditions: 


Horsepowers up to 15,000 
Speeds up to 11,000 RPM 


Steam up to 600 psig, 750° F. 


Back pressures up to 300 psig., or 
condensing 


@ MURRAY mechanical drive turbines are built in various com- 


binations as follows: 


Single stage turbines 

Multi stage turbines 

Mechanical fly ball type governors 
Oil pump direct acting oil governors 
Oil pump oil relay governors 


MURRAY 


Fly ball oil relay governors 


Single governor valve with or without 
hand valves 


Multiple automatic governor 
controlled inlet valves 


IRON WORKS COMPANY 
BURLINGTON, IOWA 





Builders of Steam Power Equipment for Three Quarters of a Century 


For more data on advertised products, use Readers’ Service Cords, last page. 
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Who's Building... 


naphtha-desulfurization unit of the same 
capacity, and a 15,000-barrel-a-day desul 
furization unit 

The Lummus Company and The M. W 
Kellogg Company also hold contracts for 
construction and engineering on Virginia's 
first petroleum refinery. The plant, to be 
completed in late 1956, will have a daily 
capacity of 35,000 barrels 


imperial Oil, Ltd., will start construc 
tion on a 10-Mmef.-a-day natural gasoline 
plant near Redwater, Alta. A contract to 
build the $3-million plant went to Brown 
& Root, Ltd. The project, to be started 


next spring, will be completed by late 
1956 


Stauffer Chemical Company wil! 
build another petrochemical plant at Louis 
ville, Ky.—this one to produce carbon 
tetrachloride, chloroform, methylene chlo 
ride and anhydrous hydrogen chloride 
Construction of the new plant, to use 
natural gas and chloride, will begin early 
in 1956, with completion scheduled for 


The Texas Company, 
4800-barrel-a-day catalytic reformer at its 
Casper, Wyo., refinery, has scheduled the 
new unit to go on stream early in 1956 
This will be Texaco’s tenth such unit built 
under a $72-million expansion program 
The nine other reformers, already in op 
eration, have a combined daily capacity of 
101,000 barrels 


building a 


The Standard Oil Company (Ohio) 
has awarded the contract for construction 
of its Lima, Ohio, dry-ice plant to J. E 
Pritchard & Company. The company also 
has increased the plant's design capacity 
to 100 tons a day from the originally pro 
jected 75 tons. Cost of the project, ex 
pected to be completed in April 1956, will 
range between $800,000 and $900,000 


Canadian Gulf Oil Company will 
build a 225-ton-a-day sulphur plant near 
Lethbridge, Alta. It will be the largest 
plant of its kind in Canada. The Gulf Oil 
Corporation subsidiary has scheduled the 
new installation for completion in Sep 
tember 1956. In addition to sulphur, it 
will turn out some 1900 barrels of con 
densate a day 


Sinclair Oil & Gas Company has 
gone on stream with a new 20-Mmcf-a-day 
natural gasoline plant near Silsbee, Texas 
The plant, owned jointly with several 
other operators, was erected by Disen 
Company 


St. Paul Ammonia Products, Inc., 
will build a $13.5-million plant, to pro 
duce anhydrous ammonia and other nitro 
gen products near St. Paul. The plant is 
due for completion by the end of 195¢ 


American Gilsonite Company has 
awarded two 
than $5 million worth of construction 
These are the first contracts for the new 
Gilsonite coke and gasoline plant to be 
built in the Grand Junction, Colo 
Foster Wheeler Corporation was picked to 
build the plant’s delayed coking unit 
Kaiser Engineers received a 

the calcining plant, utilities and auxiliary 
facilities 


contracts involving more 


area 


and 
contract for 
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BaW HOLLOW FORGINGS 


B&W HOLLOW FORGINGS ARE SUPPLIED IN THE 
FOLLOWING STANDARD MATERIALS 


CARBON STEELS 


INTERMEDIATE CROLOYS 
ASTM SPEC. A 335 


STAINLESS STEELS 
ASTM SPEC. A 312 





ASTM A 106 Grade A 
ASTM A 106 Grade B 
ASTM A 106 Grade C 


Analyses such as SAE or AISI 
carbon steel will be considered 
if quantities are sufficient. 





Carbon Moly P| 
Carbon Moly High Silicon P15 
Croloy 2 P2 
Croloy 1 P12 
Croloy 1% Pil 
Croloy 1% P3 
Croloy 2 P 3b 
Croloy 2% P22 
Croloy 3M P 2) 
Croloy 5 P5 
Croloy 5 Si P 5b 
Croloy 7 P7 
Croloy 9-M P9 


ASTM Spec. A 335 has super- 
seded and replaced ASTM 
Specs. A 158, A 206, A280 and 
A 315. 


This list includes all grades of 
A 335 except grade P 5c, which 
we do not make. 


B&W Croloys, 2'/, 3, 5M, 7M, 
and 9, are not included in 
A 335. We will supply these ad- 
ditional alloys in accordance 
with A 335, except for chemis- 
try, upon request, 


For the complete BEW Hollow Forgings story, send for new 


Bulletin S-16B,. The Babcock & Wilcox Company, 


Process Equipment Department, Barberton, Obio. 


$-441 
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BABCOCK 
& WILCOX 





Croloy 18-8 TP 304 
Croloy 18-8 Ti TP 32) 
Croloy 18-8 Cb-Ta TP 347 (Cb-Ta) 
Croloy 18-8 Cb TP 347 (Cb) 
Croloy 16-13-3 TP 316 


These grades will also be made 
to ASTM specification A 376 ex- 
cluding “special inspection” re- 
quirements. 


Other grades of Stainless Steel 
listed under A412 are TP 4309, 
TP 310, TP 317. These grades are 
presently not offered as standard, 
but will be considered on request 


r= 


BOILER 
DIVISION 
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@ NEW ZEALAND 
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Fiftieth Anniversary o' 


@* CANADA 


%* NEWFOUNDLAND 


*® NOVA SCOTIA 


@* UNITED STATES 


Engineering 
Services 








ww 


@* MEXICO 


@ DUTCH WEST INDIES 
@ TRINIDAD 


* VENEZUELA 
*& COLOMBIA 


@ PERU 
@x* BRAZIL 


* ARGENTINA 


Arthur G. McKee & 


HEADQUARTERS 
McKee Building 
2300 Chester Avenve 
Cleveland 1, Ohio 





pecialized, world-wide 


onstruction Services 


*& RUSSIA 
* LATVIA 


ENGLAND * @ NETHERLANDS 


@ POLAND 
@ CZECHOSLOVAKIA 
FRANCE @ @ RUMANIA 


@x ITALY 


*& TURKEY * CHINA 
@ JAPAN 


@ PHILIPPINES 


SUMATRA @ @ DUTCH EAST INDIES 


NEW CALEDONIA 


*®& AUSTRALIA 
* SOUTH AFRICA 


IN A HALF-CENTURY of engineering and construction Arthur G. McKee & Com- 
pany have executed more than 2500 contracts for projects having a combined 
erected value of more than a billion dollars. 


* IRON AND STEEL PROJECTS, in @ PETROLEUM AND CHEMICAL PROJECTS, 
cluding completely integrated plants, including complete refineries, distillation, cracking, 
blast furnaces, blast furnace com- reforming, alkylation, polymerization, desulfurization, 
ponents, steel-making plants and ore etc., and chemical and petro-chemical plants in the 
beneficiating units. fields of ammonia, oxygen, sulfur and sulfuric acid. 


ompany - Engineers and Contractors 


OFFICES ENGLAND CANADA 
New York, N.Y. British Representatives of Metals Division Arthur G. McKee & Company of Canada, Ltd. 
Union, New Jersey Head, Wrightson & Co., Ltd. 372 Bay Street 
Washington, D. C. Thornaby-on-Tees Toronto, Ont. 





As Management Sees It... 























Completion of Gulf's new 29,000-barrel-a-day catalytic reformer at Port Arthur marked the end of a project to add 65,000 barrels a day of new 


reforming capacity at the four largest Gulf refineries. 


Gulf's Capacity Continues Climb 


. . » In the decade since World War II, Gulf has increased its daily thruput 
from 323,000 barrels to 519,000, and is still expanding its facilities. 


FOLLOWING WHAT has become 
a general trend in the petroleum- 
refining industry of the postwar de- 
cade, Gulf Oil Corporation has re- 
duced the number of its refineries, 
while at the same time increasing its 
total refining capacity. 

When World War II ended, Gulf 








This is the third in a series 
of articles dealing with postwar 
expansion and modernization in 
the petroleum-refining industry. 
In January, we will take up 
Socony Mobil. 








was operating eight wholly-owned 
U. S. refineries, with a rated capacity 
of 323,000 barrels a day. Today, the 
company is running only five plants 
but with these it has a daily capacity 
of 519,000 barrels. 

Because their locations did not 


justify the expansion and moderniza- 
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One of a series designed 
to acquaint you with... 


PO thes ee 


iT 
= 
e 


: 

: 
a 
«a 
a 
4 
4 
] 
* 
a 
a 
’ 

4 

«a 
: 
« 
i 
_ 


—— 
COMPLETE ACID PLANT 


Shop fabricated in NOOTER'S Shops 
Field erected by NOOTER'S Field Construction Dept 


To give you complete custom fabrication service, 


NOOTER'S 
h bo ’ 
Field Construction ‘ ‘ Nooter’s Field Construction Department works nation- 
™ wide, erecting steel and alloy plate storage tanks, towers, 


I) Hl { = processing vessels and complete plants... from compo- 
Cpar men * nents fabricated in the Nooter Shops. 


From blueprints until you are “on stream,” your job 
gets complete follow-through by Nooter—at competitive 


-.. the final step ' oe ; 
act prices and with delivery on time. Send us your blueprints 


for money-saving recommendations and quotations. 


in giving you 


ie = To Know Nooter Better, 
write for new 48-page Brochure... No. 


a complete job! 


TRIER us 


Since 1896 
tar tae Us a” yo? 
di APSE LP Saas HON Ge v fia 
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system! 


(Silent Service Since 1929) 








FLANGED 


eo 


Yes... you can quiet 
your piping system and 
end costly water hammer 
in - your plant with 
Williams-Hager Check 
Valves. Available in 
standard pipe sizes from 
1” to 20”, they can be 
installed without special 


tools. Send for Bulletin Mas Couper 
654 which contains com- To 
pda 


plete details. 


- 
| 
| 
| 
| 
| 


Valves. 


_STATE 


of Bulletin 654 on 


AUGE CO., INC. 
ZONE 


Gateway Center 


, 


Pa. 
Please send me a copy 


Williams-Hager Flanged Silent Check 


aaa 
ay 














THE WILLIAMS ¢ 
151 Stanwix St., 
Pittsburgh 2: 


tHE WILLIAMS GAUGE co. inc 


+ Pittstwrgh 22, Pa 


2 Gateway Center 


For more data on advertised products, 
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A new 16,000-barrel-a-day fluid catalytic cracking unit at Philadelphia is one of six such units 
installed at Gulf refineries since the war. 


tion needed to keep up with the de- 
mand for higher-octane gasolines, 
small refineries shut down at 
Pittsburgh, Pa., and Fort Worth and 
Swectwater, Texas. All three of these 
plants had thruputs of less than 
15,000 barrels a day, and one of the 
had half that 


were 


Texas refineries only 


capacity, 


Meanwhile major construction 
projects were underway at four of the 
larger refineries, at Philadelphia, Port 
Arthur, Cincinnati and Toledo, and 
considerable work was being done at 
the Gulf refinery on Staten Island. 
At Philadelphia, Gulf installed 
three topping and vacuum units, one 
with a daily capacity of 125,000 bar- 
rels, and the others running 32,500 
and 27,500 barrels a day. Construc- 
tion at Toledo included a 32,000- 


| barrel-a-day topping and vacuum 


unit 


To replace older equipment at Port 
Arthur, the company installed three 
new topping and vacuum units, each 
with a daily capacity of 20,000 bar- 


use Reeders’ Service Cords, last page 


PETROLEUM 


and is building another unit to 
have a daily capacity of 100,000 bar- 
rels. The 
26,000-barrel-a-day vacuum-reducing 
still. 
Fluid 
put in since the war gave Toledo and 
Cincinnati new units built for a daily 
15.500 barrels each. At 
Philadelphia, two units were installed 


rels, 


refinery also has a new 


catalytic-cracking facilities 


capacity of 


with a combined capacity of 84,500 
63.500 
cracking capacity 
Arthur. An additional 68,500-barrel- 
a-day unit is unde 
Port Arthur. 


barrels, and barrels of new 


went in at Port 


construction at 


Gulf recently went on stream with 
a new 29,000-barrel-a-day catalytic- 
reforming unit at Port Arthur, mark- 
ing the end of a program that called 
for reforming equipment at all four 
of the large: At Phila- 
delphia, the company put in a 16,000- 
10,000-barrel- 
a-day units went in at both the Ohio 


refineries. 
barrel-a-day unit, and 


refineries 


Additional postwar capacity was 
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DE LAVAL controls air in cat cracker 


at Standard Oil of California 


CENTRIFUGAL 
BLOWER 


This De Laval centrifugal blower, selected by 
the Fluor Corporation, is on stream at the 
Standard Oil Company of California’s new cat 
cracker in El Segundo. For control air service. 
this blower delivers 9,500 cfm; inlet pressure 
is 15.4 psig and discharge pressure 19.4 psig. 
The blower is driven by a De Laval 220 brake 


horsepower MCP Turbine operating at 800 psig 
I | z psig 


with a temperature of 650 F ; it has all labyrinth 
shaft packing for high back pressure service 
In addition to single stage designs, De Laval 
makes a complete line of equipment for all 
refinery services, including multi-stage com 
pressors driven by De Laval multi-stage tur 
bines for wondensing, non-condensing and 
automatic extraction applications. Send for neu 
Bulletin 0504 


E LAVAL entrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 
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MODEL SD ROTATING PLUNGER 
PUMP .. . performs exceptionally well 
on viscous fluids such as osphalts, heavy 
oils, grease, emulsions, acid sludge, etc. 
Because of its high volumetric efficiency 
the SD Pump is often used to meter or 
proportion the fluid being pumped. De- 
signed without valves, blades, springs, 
or vanes—and with only one stuffing box 
—this pump gives extremely long-life, 
with low-maintenance operation. The SO 
is furnished in o full range of sizes and 
capacities, from 1/72 GPM to 500 GPM... . 
for working pressures from 70 to 250 psi, 
depending upon size of pump and type 
of liquid being handled 


MODEL HQ HELIQUAD ROTARY 
PUMP ... designed with unique helical 
rotors .. . is capable of pumping fluids 
ranging in viscosities from gasolines or 
solvents to heavy oils or residuals. Bear- 
ings and timing gears are external to the 
pumping chamber, assuring weor-free 
performance and continued high pump- 
ing efficiency. Furnished in brood range 
of models to meet the ever-increasing 
demands of new users .. . in capacities 
up to 2500 GPM for pressures up to 
300 psi. 


Send coupon today for complete information or 
contact Kinney‘s nearby district office, at Boston; 
New York; Philadelphia; Cleveland; St. Louis; Chi- 
cago; Charleston, W. Va.; Detroit; Houston; New 
Orleans; Pittsburgh; San Francisco; or Los Angeles. 


_As Management Sees It... 





gained by the 1949 and 1950 comple- 
tions of two foreign refineries oper- 
ated by Gulf affiliates. One of these 
is the Venezuela refinery at Puerto 
| La Cruz, presently rated for a daily 
| capacity of 55,000 barrels. The plant 
is operated by Venezuela Gulf Refin- 
ing Company, in which Gulf owns 
two-thirds interest and The Texas 
Company holds the balance. 

The other refinery, operated by 
Kuwait Oil Company, Ltd., at Mina 
al Ahmadi, on the Persian Gulf, runs 
about 30,000 barrels a day. Interest 
in the plant is shared equally by Gulf 
and The British Petroleum Company, 
Ltd. 

In the way of future expansion, the 
company plans to install still more 
new equipment at Philadelphia. It 
will include a 24,000-barrel-a-day re- 
former, two Gulfining units totaling 
36,000 barrels a day for hydrodesul- 
furization, a 2800-barrel-a-day alkyla- 
tion unit and related service and stor- 
age facilities as a multi-million-dollar 
project. 


At Port Arthur, the company al- 
ready can foresee additional millions 
of dollars in construction which will 
include a 3800-barrel-a-day increase 
in alkylation facilities, a 4000-barrel- 
a-day vacuum rerun unit for lube oils 
and a 5000-barrel-a-day dewaxing 
plant. 

In addition to increasing its refin- 
ing plant at Port Arthur, Gulf plans 
to expand its propylene polymeriza- 
tion facilities there, doubling the 
plant’s present 2600-barrel-a-day ca- 
pacity. Indefinite plans for construc- 
tion at Port Arthur also include 
facilities for grease making, com- 
pounding, filling and packaging. 





In the field of petrochemicals, the 
affiliated Goodrich-Gulf Chemicals, 
Inc., plans to build a pilot plant to 
produce a new synthetic rubber at 


Avon Lake, Ohio. Now in the plan- 
ning stage, the $750,000 installation 


Ki eH we EY bisa ‘geeediiae | is expected to be in operation in less 


THE NEW YORK AIR BRAKE poaeees (@) than a year. s 
3596 WASHINGTON STREET BOSTON 30+ MASS he company, owned jointly with 


IMTERMATIONAL SALES OFFICE, OO WEST ST. HEW YORH ¢ mY The B k 





Goodrich Company, has 
Please send Bulletin 151 describing the complete line of developed a process to reproduce the 


Kinney Liquid Pumps to: structure of crude rubber, It expects 


Name the new rubber at Avon Lake to be 
Company practically identical to tree-grown 
Street rubber. 

City State | The affiliate also expects to expand 
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VALVE STROKE ; 
INCHES 


Actual photo of test a 
NEW SUPER STRUCTURE 
PROVIDES LINEARITY OF OPERATION 


Special molded diaphragm, in combination with 
deep casing, provides constant diaphragm effec- 
tive area. Resultant linear relationship between 
input signal and inner valve position makes flow 
versus diaphragm pressure characteristic of control 
valve identical to flow versus lift characteristic. 


FISHER GOVERNOR 


COMPANY 
MARSHALLTOWN, IOWA 
Woodstock, Ontario. 
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What’s in a drop of oil? Petroleum chemistry has found the 
answer to be without limits. 

With petrochemicals, great strides have been made in pro- 
ducing better insecticides and pesticides, thereby enhancing 
the world’s food supply. Petrochemicals brought about the 
successful synthesis of pharmaceutical compounds, making 
possible the mass production of life-saving drugs. New building 
materials... synthetic fibers and detergents... all of these are 
the results of continued research in the field of petrochemicals. 


To make a great part of these successes possible required 
from petroleum sources the availability of large quantities of 
high purity benzene, toluene, and xylenes. These aromatics are 
now produced in exceptionally high purity and large amounts 
by the UOP Platforming process and are separated by the 
Udex process, this latter process developed cooperatively by 
Dow Chemical Company and Universal Oil Products Company 
and engineered and licensed by UOP. With these processes a 
ready supply of aromatics will always be assured. 

Unheard of only a short time ago, these developments have 
become just the beginning for an unlimited future. 





UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


oP Universal Service Protects Your favedimeat 
a 
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Safer... 
Quicker... 
Pipeline Repairs 


Weld+ Ends Permits Welding a 
Pipeline While Pumping Through it. 


PATENTED 


A pipeline safety welding cou- 
pling for crude oil, gas, gasoline, 
asphalt, steam, chemical process 
and other pipelines. WELD +- 
ENDS joins pipe securely so flow 
can be resumed immediately at 
full pressure. Welding can be per- 
formed while pipeline is in use 
days or weeks later. Sizes 2” 
to 36”, 


Smith+Clamp Permits Plugging 
and Welding Pit-Hole Leaks in a 
Pipeline While Pumping Through It. 


CROSS SECTION OF 
PIPELINE AT LEAKING 
PIT-HOLE SHOWING 
SMITH + CLAMP LEAK 
CONE PIN- POINTED 

INTO THE LEAK A 


PATENTED 


/ 


Smith + Clamp shuts off more eas- 
ily, quickly and safely than ordi- 
nary clamps. Use on high and low 
pressure gas, gasoline, crude oil, 
water, steam, air, chemical proc- 
ess and other pipelines. Sizes 1” 
to 30”. Combine with WELD- 
PLATE when pipe reinforcement is 
specified. 


Write today for complete infor- 
mation on these latest develop- 
ments in safer, quicker pipeline 
repairs: Weld + Ends and Smith 
+ Clamp. 


The Pipe Line Development 
Co. 


5700 Detroit Avenue Cleveland 2, Ohio 
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As Management Sees It... 


Gulf’s ethylene plant No. 2, completed this summer, is part of the company’s rapid expansion into 
the petrochemical field. This second ethylene plant has a daily capacity of 666,000 pounds a day 
Plant No. | was built for 540,000 pounds a day. 


its recently-acquirec| synthetic-rubber 
facilities at Port Neches, Texas, to 
include the product.on of latex, Initial 
output will run 12 million pounds a 
year, with the plant geared for further 
expansion to triple that output. 
Goodrich-Gulf paid the govern- 
ment $41,418,618 for its share of the 
Port Neches facilities, comprising a 
50-percent interest in the facilities for 
producing 200,000 short tons of buta- 
diene a year, owned jointly with 
Texas-U. S. Chemical Company, and 
a plant having a rated capacity of 
90,000 long tons of copolymer a year. 
Gulf has an interest in certain re- 
fining facilities operated by Pontiac 
Refining Company and Chicago Cor- 
poration at Corpus Christi, Texas, as 
well as a recently-completed 10,000- 


barrel-a-day refinery operated by 


Caribbean Refining Company at San 
Juan, Puerto Rico. 

The company also is interested in a 
refinery operated by Esso Standard, 
S. A., at Port Jerome, France. This 
plant, completed in 1933 with an 
initial capacity of 20,000 barrels a 
day, was damaged during the war 
and dismantled by the Germans, 

It was later rehabilitated, however, 
and the original capacity has now been 
almost doubled. Modernization pro} 
ects, either completed or under con- 
struction, cover a 12,400-barrel-a-day 
fluid catalytic cracker, a 7000-barre|- 
a-day middle-distillate hydrodesul 
furization unit and propylenepoly 
equipment 

Gulf has a 7 percent interest in the 
operation of refining facilities at 


Abadan, Iran t+ 





For a Quick Look at news you need to know about 


what's happening in the industry, see page 91 


For more date on advertised products, use Readers’ Service Cards, last page. 


PETROLEUM REFINER 


Vol. 34, No. 12 








OO ee ey a oe hohe F 


NEED EXTREME DRYNESS? 


ALCOA Activated Alumina dries to lower dew points 


than other commercial adsorbents 





TYPICAL PROPERTIES 
OF DESICCANT GRADES ALCOA ACTIVATED ALUMINAS 





CHEMICAL ANALYSIS, % 





The standard sizes for F grade alumina are 2" to 4", a" to 8 mesh and 
8 to 14 mesh. Other nonstandard sizes from 2” granules to 325 mesh 
powder are available. Activated Alumina H-151 is available in inal 
Ye" and %" diameter balls. 





F-3 F-5 F-4 





*Adsorption of moisture at 100%, efficiency from air under isothermal con- 
ditions at 30°C and 84% relative humidity under dynamic flow of 7.5 
cv ft/hr/Ib Activated Alumina —Its Properties and Uses 

tMethod of Activated Alumina —Its Properties and Uses. 





Atcoa® Activated Aluminas are among the 
most effective and efficient desiccants available 
for the dehydration of liquids and gases. Dew 
points as low as minus 100°F—and even lower 
—may be obtained, and under normal circum- 
stances, ALCOA Activated Aluminas can be used 
for an almost indefinite number of drying cycles. 

Besides their use for dehydration, ALCOA 
Activated Aluminas adsorb certain gases and 
vapors from gaseous mixtures and serve as cata- 
lysts and catalyst carriers. They are used in the 
liquefaction of gases, and for the maintenance 
of transformer and lubricating oils. 
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Let us tell you more about these efficient 
desiccants, and supply you with samples, Write 
to ALUMINUM COMPANY OF AMERICA, CHEMI- 
CALS Division, 717-M Alcoa Building, Pittsburgh 
19, Pennsylvania. 


ALCOA ¥. 
CHEMICALS 


ALUMINUM COMPANY OF AMERICA 
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STEAM TURBINES © MOTORS © CEMERATONS © BEAL RATING HEATERS © [UE CTORS © CONDENSERS © CEMTHIT UGA) COMPRESSORS © TURBOCHARGERS ©} 


BALANCER 


ELLIOTT STABILIZER 


THE 
ELLIOTT 
ELECTRICAL 
CONTROL 


Get tight, uniform tube joints everytime and get them fast. 
The Elliott Electric Control, a torque-limiting device designed 
for use with any standard tapping motor, automatically bal- 
ances outside voltage variables (without the need of a separate 
voltage regulator), controls the torque, and tells you when the 
tube has been rolled tight. 


Speed the operation too with balancer and the Elliott Stabilizer 
which takes the wobble out of tube rolling. It centers and holds 
the expander case and cage, allowing operator to keep both 
hands on the motor. Full details in Bulletin Y-40, Address 
Elliott Company, Lagonda Division, Springfield, Ohio. 


ELLIOTT Company fi 


For more data on advertised products, use Readers’ Service Cards, last page 
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How Vunerable Are We? 
Continued from Page 102 


Ind.; Providence, Rhode Island; and 
Atlanta, Ga. 

Equally vulnerable are the major 
harbors through which either foreign 
or domestic oil comes. Despite the 
tremendous size of most American 
ports (e.g. New York’s port has 770 
miles of waterfront), a 40-megaton 
H-bomb, which it is now possible to 
construct, could wreak irreparable 
destruction on key ports such as Phil- 
adelphia, Boston, Baltimore, Los 
Angeles, San Francisco, New York 
and Galveston. The net effect would 
be to hinder the ferrying by ocean 
tankers of crude oil and natural gas 
liquids to the refinery and from the 
refinery to the ultimate consumer 

Similarly, railroad tank car servic« 
for oil transportation could be im- 
peded by simultaneous nuclear at- 
tacks on transport “bottlenecks” such 
as St. Louis, Chicago, New York, 
Peoria, Omaha, Memphis, Kansas 
City, Minneapolis-St. Paul, New Or- 
leans, Buffalo. These cities, with high 
indices for railway-terminal and junc- 
tion traffic, could be “bombed out,” 
choking thereby the ordinary flow of 
crude and refined oil. 

Probably the greatest limiting fac- 
tor on oil expansion is the functional 
interdependence between the steel 
industry and oil. Steel is needed for 





a myriad of production tools and 
| equipment. The hardware required 
for new plants and petroleum process- 
ing facilities depends largely upon 
steel, 74 percent of whose total an 
nual ingot production is centralized 
in 10 areas of 25 mile radius. These 
same areas also account for 82 per- 
cent of total iron production and 77 
percent of total American coke pro 
duction. Resulting from the vulner- 
able concentration of steel producing 
mills in the U. S. is the sympathetic 
vulnerability of all industries, such 
as petroleum processing facilities, 
which are strongly dependent upon 
steel products 

Oil production could also suffer 
adverse derivative effects from the 
short supply of critical materials used 
for making steel alloys: cobalt, co 
lumbian, nickel, tungsten, tantalum 
molybdenum. Although these six ele 
ments are high priority items in the 
national stockpiling program some 
come from restricted areas. Thus 90 
percent of the world’s supply of nickel 
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demarks “tt” 
and “Tuse-Turn” ag applicable only 
to products f Tuse Turns. 


How to get 
more for your dollar 
in stainless steel fittings! 


When you specify TUBE-TURN* Welding Fittings In TUBE-TURN Stainless Steel Welding Fittings, 
and Flanges... regardless of type, sizeor material for example: 

. +» you can be sure you are getting top value. Recent advancements in our production techniques 
Manufacturing improvements which we are con- have netted important savings, resulting in price 
stantly making assure not only unsurpassed reductions, Are you taking advantage of these savings 
quality, but economies which are passed ontoyou. ... plus the extra values described on the next page? 


TUBE-TURN Welding Fittings and Flanges are made in U.S.A 
They meet ali U.S. piping code specifications 


¢ ¥ KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork « Philadelphia © Pittsburgh + Cleveland © Detroit + Chicege + Kenses City + Denver 


Les Angeles « Sen Francisco © Seattic + Atlenta + Tulse + Heuston + Delies + Midlend, Texes ** TUBE -TURN” and *@* 
Reg. U.S. Pat. Of. 





MATERIAL DESIGNATION 


MATCH PIPE for calculated bursting strength. LONG-LASTING IDENTIFICATION. Lectro-etch 


markings give complete, permanent information. 
Fittings have bright, attractive finish, 


UNIFORM WALL THICKNESS. Pipe minimum 
woll thickness tolerance of 8712% of nominal 
thickness is maintained. 


TUBE-TURN 


Stainless Steel 
Welding Fittings and Flanges 
offer you 
these extra values 


MEET ALL CODES: ASTM A312 (for material); MSS SP43 and ASA B16.9 
(for dimensions); MSS SP25 (marking procedure). 
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, Reducing Tee 
fm Le 
Welding Neck 


«op Concentric Reducer Eccentric Reducer Lateral 
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Flange | Slip-on Flange Blind Flange 


316. Four wall thicknesses: Schedules 5S, 10S, 40S, 80S. 





COMPLETE LINE IN STOCK .. . four analyses: Type 304, 3041, 347 and 


Available from your nearby 
TUBE TURNS’ distributor 


DISTRICT OFFICES 
TUBE TURNS, Dept. Y-6 alin ial om 
224 East Broadway, Lovisville 1, Kentucky 


Philadelphia Kansas City Atlante 
opeye Pittsburgh Denver Tulsa 
Please send me chart TT 730. = 2 - 


Cleveland Los Angeles Houston 
Chicago San Francisco Dollas 


Midland, Texas 
Company Name 


miles) ©*TUBE-TURN” and “€8" Reg. U.S. Pat. Of 
Company Address - 


Your Name 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


‘ 


Position 
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comes from Canada. Were these areas 
to be bombed, petrochemical and pe- 
troleum refining processes, not to 
mention many other large-scale in- 
dustries, would have productivity cur- 
tailed until some alternate element or 
process was found. 

Due to the fact that the operations 
of the oil production complex are of 
a continuous-flow nature, automatic 
controls, instrumentation and servo- 
mechanisms are in extensive use, Not 
only are the petroleum processes 
“lock-stepped” with automation 
manufacturers but also with the ma- 
chine tool and die industry. Geo- 
graphical concentration of over 54 
percent of the production of machine 
tools and accessories in the Great 
Lakes area means that, if this region 
should be successfully H-bombed, the 
petroleum processing plants would 
gradually “die on the vine.” 


UR tie 


You can rest assured that if the chrome-iron or 
chrome-nickel castings you order from us require any 


Welding is assuming greater and greater impor- 
welding, it will be done skillfully. 


This tube support is 21’6” long; 6’7” wide and weighs 
tance in the production of high alloy castings. Often 
it is the only way to produce large tonnage or unusu- 


8900 pounds. It looks like a single casting. Actually i 
is made up of three sections welded together in zig-zag 


strips across the face. It’s a Duraloy HH casting des- 


tined for an oil refinery cracking still. 
castings, we have developed sound welding techniques 


ally shaped pieces. During our many years of experi- 
ence in producing both high alloy static and centrifugal 
for such castings. Carbon steel welding techniques 
won't serve. It takes special know-how for chrome- 
iron and chrome-nickel. 


on 


Air Raid Destruction in World 
Wear t!—To appreciate fully the es- 
sentiality of petroleum processing in 
a modern mobilization economy, a 
consideration should be made of the 
effects of Allied Air Force bombing 
upon synthetic oil and petrochemical 
facilities in Germany during World 
War II. AAF offensives started 
against oil and nitrogen plants in May 
and June, 1944. Within six months 
of the beginning of the attack on oil, 
the output of aviation gasoline and 
nitrogen had fallen by 90 percent, 
and that of oil products other than 
aviation gasoline was cut in half. The 
oil attacks were particularly damag- 
ing on military operations due to the 
diminished oi] stocks on hand. 
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Planned programs of dispersal and 
underground installations for oil 
plants came too late in the German 
defense effort. Besides hydrogenation 
plants, due to their size and com- 
plexity, did not lend themselves to 
underground locations. Oil, so es- 
sential for the German panzer di- 
visions and Luftwaffe’s conventional- 
type aircraft, was a contributing fac- 
tor in the rapid decline of Germany’s 
mobilization. 
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What We Learned From World 
War it-—-The U. S. can learn a valu- 
able lesson from Germany’s experi- 
ence in World War IT, Like Germany, 
this nation has a highly technological 
economy which is sorely dependent 
upon petroleum refining and petro- 
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News in Analog Computing... | <isicar past: wntke Geman 


however, we will not have the op- 
portunity to take counter-measurcs 
The first enemy attack may well be 
the last. 





In the H-bomb era it is very ques- 
tionable whether this nation or any 
nation can survive a multi-target 
nuclear Pearl Harbor. The U. S. has 
entered both World Wars after Euro 
pean hostilities had begun and the 
battlefield was clearly on foreign soil 
The sanguine expectations of staging 
World War III anywhere but in our 
own backyard seem dim in the light 
of supersonic jet bombers, interconti 
nental electronically-guided missiles 
and thermonuclear weapons of un- 
imaginable destructive magnitude 

A critical look at the U.S.’ defense 
posture makes one apprehensive. Cer 
tainly the vulnerability of petroleum 
processing facilities is great; so too is 
the vulnerability in other crucial de- 
fense-supporting industries such as 
automobile manufacturing, aircraft 

. ° iron and steel, rubber, machine tools, 

A choice of Plotting Boards ee. instruments and related products. At 

present the government is taking de- 

fense measures to guarantee maxi 

mum immunity from nuclear bombs 

A Chicago business analyst reports engineers and industries must have for America’s urban and _ industrial 
versatility in equipment selection, if they are to carry out the expanded nuclei, The Strategic Air Command 
research programs planned for 1956. is prepared, in the event of a warn- 
ing, to “bomb up” for a retaliatory 

nuclear attack on major Soviet tar 

Foreseeing this, Electronic Associates is making available the only gets. The existing continental per- 
complete line of plotting boards. Four different models of the famous | imeter defense system, though con 
Variplotter Plotting Board, designed to give a rapid, accurate, graphic stantly improving, is not air-tight 


. , ; : Apart from the fact that radar sur 
recording of any information that can be reduced to electrical form. ' <9 
veillance costs are prohibitive on any 


intensive scale, search radar is a 
Reading from left to right in the picture above, there is the vertical “line-of-sight” operation dependent 
Variplotter, Model 205J, with two arms and four pens . . . the horizon- upon electro-magnetic impulses which 
tal Variplotter Model 205 K, with one arm and one pen. . . the hori- can miss aircraft flying below the 
zontal Variplotter Model 205L, with two arms and two pens. . . and | earth’s curvature or behind a moun 
the latest Variplotter, the Model 1100 A, with one arm and one pen, | taintop. Moreover it is possible to 
and featuring .small, convenient size, outstanding performance, and jam radar electronically either 
low cost. through weather conditions or de 

liberate enemy efforts 


For detailed information on Variplotter plotting boards, Precision ’ . 
Analog Computing Equipment, or rental of time at tne EAI Computa- Dispersal A Possible Solution 
tion Center in Princeton, New Jersey, contact Dept. PR-14, Electronic he different warnin lin th 


. Arctic, the McGill, the Distant Early 
Associates, Inc., Long Branch, New Jersey ‘pe ae 7 
’ Warning Line—also have gap 


through which Soviet bombers could 
conceivable thread their way into th 
heartland and coastal areas of the 
U.S. Evacuation of cities, even if not 


“spoofed” by Soviet false alarms, is 


SETS THE P A ciE 


PRECIO AMALOG «COMPUTING EQUIrmEN 


no remedy for critical industrial and 
LONG BRANCH, NEW JERGEY military installations 


Actually the only feasible solution 


For more data on advertised products, use Readers’ Service Cords, last poge PETROLEt 





This Well Known Billings, Montana, Refinery 
ves A. P. GREEN CASTABLE 


SK-] and KS-4 offer 


4 Outstanding Advantages... 


}. Cuts construction time and labor costs. 
2. Reduces rebound loss. 
3. Is adaptable to a variety of installations. 


4. Results in linings with balanced character- 
istics of poured castables. 


A. P. Green SK-7 and KS-4 are two great new 
castable refractories, offering all the advantages 
of ordinary castables and, in addition, may be 
“gunned” in place by means of a cement gun. 
This fast, simple method of installation lowers 
construction and maintenance costs. 


SK-7 and KS-4 were designed for use in combina 
tion. They form a composite monolithic lining and 
are the answer to the demands for castable 


SK-7 and KS-4 were used to form @ compact monolithic refractory and insulating castable linings for un- 
ning in the a of ypslecn sageee. act usually shaped equipment — the contour of which 
giving excellent service. is does not lend itself to the application of normal 


pouring ciastables. 


4D Green 
REFRACTORY 
PRODUCTS 

oe 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S.A. 
PLANTS: Mexico, Me. * Woodbridge, N. J. * Sulphur Springs, Texas 


In Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 


Distributors in the Principal Cities of the World 
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. » « the first dip-leg SEAL with 
approval for fluid catalytic cracking plants 





Ducon’s trickle valve has been approved throughout the 


refining industry, as a “fool-proof” dip-leg seal. 
the result of years of specialized experience 


Here is 
... the kind 


*hat pioneers progress . . . the kind that has earned for 
Ducon recognition as a leader in the field of catalyst and 
fluid solids recovery. 


Over 500 trickle valves already in service are proving 
the effectiveness of the following features: 


COMPLETELY AUTOMATIC DIP-LEG SEAL 
MINIMUM CATALYST LOSS AT START-UP 
ASSURANCE OF DIP-LEG SEAL DURING UPSET 
ELIMINATES ALL ADDITIONAL AERATION 
MAINTENANCE-FREE CONTINUOUS OPERATION 


Write for Bulletin 








st 
CoO mire! 











Canadian Branch: THE DUCON COMPANY of CANADA, Lid. 
275 James Street North, HAMILTON, ONTARIO 


JUCON company 


147 EAST SECOND STREET, MINEOLA, N.Y. + Sales Representatives in Principal Cities 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 





For more data on advertised products, use Readers’ Service Cards, lest page. 
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is some form of deployment in space. 
The federal government, for some 
years now, has recognized this in 
principle. In August, 1951, President 
Harry S. Truman promulgated the 
National Industrial Dispersion Pro- 
gram. It directed that: 

i to the greatest extent 
practicable, certificates of neces- 
sity (for acclerated amortization), 
allocation of critical materials for 
construction purposes, and emer- 
gency loans growing out of de- 
fense production will be confined 
to facilities which meet satisfac- 
tory standards of dispersal.” 

In August, 1952, tax amortization 
privileges were granted for the loca- 
tion of new defense-supporting facili- 
ties at least ten miles from areas of 
industrial and population concentra- 
tions. It was hoped that dispersion 
might be satisfied in every case. How- 
ever, the Defense Production Ad- 
ministration allowed waivers where 
justification was given for a target 
zone location. With the exception of 
plant additions totalling less than $5 
million and producing less than 50 
percent of previous capacity, all cer- 
tificates of necessity over $1 million, 
with some exceptions, were subject 
to dispersal criteria. 

As far as the petroleum processing 
industry is concerned the rapid tax 
write-off incentive has not introduced 
any substantial pattern of “scatter” 
among those facilities which comprise 
the industry grouping. First of all, 
attaining mobilization goals seems to 
have been paramount; dispersal was 
secondary. Thus if the natural plant 
location factors were favorable dis- 
persal succeeded; if not a waiver 
might be granted for justifiable rea- 
sons. Secondly, the bulk of the certifi- 
cates of necessity in the petroleum 
processing field was processed in the 
year previous to the requirement of 
dispersal criteria as a condition for 
receiving the amortization privilege. 

From August, 1952 to January, 
1955, the greatest concentration of 
new-defense supporting facilities was 
found in the following states: 

® Texas—$240,291,464, or 25.4% 

of all certificates subject to dis- 
persal criteria. 

® California — $134,400,312, o1 

14.2%. 

@New Jersey— $69,439,872, or 

7.2%. 
® Louisiana—$50,518,445 or 5.3% 
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Whatever your product, chances are 
that Rheem has already developed 
special linings to protect it for 





shipment in steel drums 


Rheem’s experience with hard-to-package products 

is a matter of record. From acetates to white oils, 

virtually any bulk-packaged product you can think 

of is now being shipped in Rheem-built steel drums VOU CA ORY OF 
and pails with special linings. 


So you name it. If you have a product you'd like to 

ship in steel containers, chances are that we've 

already developed a lining that will protect it. If it’s 

a new product, or one that we’ve never handled, 

Rheem laboratories are fully equipped to run tests WORLD'S LARGEST MANUFACTURER 
and recommend a suitable lining. For full informa- OF STEEL SHIPPING CONTAINERS 
tion, call our nearest office. Or write to Rheem 

Manufacturing Company, 1025 Lockwood Drive, 

Houston 20, Texas or 4901 Jefferson Highway, New 

Orleans 20, Louisiana. 


Other plants at: 


RICHMOND AND SOUTH GATE, CAL., CHICAGO, 
LINDEN, N. J.,. AND SPARROWS POINT, MD 
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50,000 KVA 
or VALIMITOR 


CM 


These EC&M Division | combination Starters for Class I, 
Group D hazardous locations give petroleum men top-value. 
They require less floor space . . . line, motor and control leads 
are brought to conduit connection box for quick installation 


. and interrupting capacity is high ... either 50,000KVA or 
in the VALIMITOR (volt-ampere-limitor) type, unlimited 
short cireuit protection, 


Oil disconnect switch (on top) may be locked open or closed, 
and has view windows on both sides to show switch contacts. 
Overload Relays of THERMAL-MAGNETIC type (mounted in 
conduit connection box) give accurate motor protection . . . 
trip instantly on faults, 


Rear oil-tank has potential transformer for 220-volt push button 
circuit, 50,000 KVA type ZHS Magnetic Contactor may be in- 
spected without disconnecting any bolts or leads. Contacts are 
copper tungsten alloy. VALIMITOR Starters, with air- 
core current-limiting reactors in rear tank, limit fault 
current to 25,000 KVA ... ZHS Contactor clears circuit 


quickly. No fuses, no need to figure short possibilities Wane Y 
Ae 


. supply bus can be infinite KVA. 


Before buying, investigate EC&M Combination Starters 
.. »they provide economy in installation, operation and 
maintenance . . . and they're complete in every respect. 


Write for 16-page Booklet 1062 
on EC&M 2200-5000 volt starters. 


2200-5000 VOLT 
Motor Starters 


vee 2hts Bet 


en, 


THE ELECTRIC CONTROLLER 


& MFG. CO. 


4498 LEE ROAD, CLEVELAND 28, OCHIO 


For more data on advertised products, use Readers’ Service Cards, last page 
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One of the anomalies of the pro- 
gram is the fact that the Office of 
Defense Mobilization considers Hous- 
ton for purposes of certification as 
a dispersed site. Actually, Houston is 
probably the largest petrochemical 
center in the country. (See Figure 1) 
This city alone accounted for 5.4 
percent of the total defense expansion 
in the U, S. in petroleum processing 
for the period from August, 1952 to 
December 31, 1954. We have already 
seen that one-half of the combined 
investment in all Gulf Coast petro- 
leum processing facilities is within a 
radius of 60 miles of Houston. Yet 
the federal government has continued 
unrealistically to offer the incentive 
of defense contracts and rapid tax 
write-offs to corporations building 
new facilities there. Not only is fur- 
ther congestion encouraged by such 
a practice but the illusion is created 
that this is dispersal, Thus when the 
Office of Defense Mobilization pub- 
lishes that 79 percent of all defense 
contracts issued to companies for new 
projects conformed to dispersal cri- 
teria it is veiling the fact of product 
concentration such as exists in Hous 
ton, The federal program, in like 
manner, is fostering greater vulner 
ability in other critical industries 


Problems of Dispersal 
tionably deployment in space presents 


Unques- 


some ticklish problems for American 
industry and government alike. A 
National Industrial Conference Board 
survey in 1948—entitled “Decentrali 
zation of Industry’——revealed no in 
dication of future decentralization 
policies in the petroleum production 
complex. One oi] executive summed 
up accurately the reasons for this: 
“As far as our company is con- 
cerned, the trend is toward cen- 
tralization rather than the decen- 
tralization of plants, that is, our 
refineries. I believe this is true of 
the oil industry in general. There 
are a number of reasons for this, 
the chief one being that technical 
development of refining processes 
calls for new and expensive re- 
fining units, and it is more eco- 
nomical to combine plants than ut 
is to build these expensive units 
at separate, smaller plants.” 


The economics of petroleum re- 
fining are such that expansion 
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In 1940, the Petro-Chem Development Com- 

pany lined their first Ilso-Flow furnace with 

i) B&W Insulating Firebrick. Today, over 
Petro-Chemf i 1200 installations later, (some with fluid 
outlet temperatures over 1600F) not a sin- 
gle furnace has ever been shut down because 


N« ) S h ul { ( l( Ww n CG of the need for refractory maintenance. 


Long life is just one reason furnace build- 
ers, as well as furnace operators, insist on 


for Refract ayaley B&W IFB. Here are four more: 


CUT INSTALLATION COSTS 


M a ae { ‘eaareeelae B&W Insulating Firebrick are easy to in- 
stall. They can be cut, drilled or shaped on 


the job with ordinary woodworking tools 
Their lightness makes them easy to handle. 





IN OVER 


1200 FURNACES ELIMINATE EXPENSIVE ALOVS 
Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 


REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 


CLOSE TEMPERATURE CONTROL 
Due to the low heat-storage capacity of 
B&W IFB, their hot-face temperature re 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 
closest possible temperature control. 


You, too, can profit by this four-way econ 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you 
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B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 89 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers .. . Fuel Burning Equipment ... Pressure Vessels... Alloy Castings 
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THIS ENTIRE VESSEL was radiographed. Built for use by Socony 


Mobil Oil Company, Incorporated, it was stress relieved in thirds, 


and the two joints were stress relieved locally. The unit contains 
30 uniflex trays of 96” diameter. Overall weight: 


152,000 Ibs. 


Among the largest in use 
... built by Newport News 


This Debutanizer with a 110 feet 
6 inches over-all length is typical of 
units that are readily built by New- 
port News... 

In fact, Newport News can fabri- 
cate almost any type of pressure 
vessel or other heavy equipment 
used in the petroleum, chemical or 
other processing industries, 

But at Newport News you'll find 





Engineers 
available at Newport News for Designers 
and Engineers in many categories. Ad 
dress inquiries to Employment Manager 


Desirable positions 











14? 


For more data on advertised products, 


more than large productive capacity. 

In vast fabricating shops, in huge 
machine shops, foundries and forg- 
ing plants, Newport News craftsmen 
complete your order with special- 
ized techniques. Plant methods .. . 
developed as a result of specializing 
for more than half a century ... 
enable Newport News to provide 
money-saving answers to all sorts 


use Readers’ Service Cords, last page 
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of heavy equipment problems. 

Newport News craftsmen handle 
the job exactly as you want it done 
... for maximum results per dollar 
invested. So let us bid on your pres- 
ent or future projects. Learn how 
Newport News can help you. Send 
for our illustrated booklet entitled, 
“Facilities and Products”...it’s yours 
for the asking. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 
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As Management Sees It... 





through integration with existing fa- 
cilities gives operating economies, 
lower costs in steel, manpower, utili- 
ties, and housing savings that could 
not be achieved through the erection 
of completely new units, Neverthe- 
less some practical measures are ur- 
gent if the present inviting vulner- 
ability of this essential production 
complex is to be mitigated at all. 


Project East River Report—In its 
report three years ago, the Project 
East River committee recommended 
satellite industrial developments at 
safe distances from the core area and 
from one another. The biggest ob- 
jection, obviously, to such a plan 
would be the competitive disad- 
vantages and increased costs of such 
satellite locations. To offset the dis- 
incentives involved, the Project East 
River Report proposed the following 
inducements: 


1. Federal aid to urban arteries, 
especially those connecting satel- 
lite towns. 

2. Rent subsidies for a period of 
time to firms choosing dispersed 
sites, 

3. Government appropriations to 
match those of metropolitan 
planning units. 


4. Tax assistance to all new con- 
struction in outlying areas, with 
special regard for new and small 
business 

5. Federal loans and grants to satel- 
lite municipalities for community 
facilities (schools, streets, water, 
sewers, etc.) 

The proposals of the East River 
Project, adopted in some practicable 
form, could help to deploy our highly 
nucleated petrochemical plants and 
petroleum production facilities. The 
dual concentration of both in such 
areas as the Houston-Beaumont area, 
San Francisco, Los Angeles, Phila- 
delphia is a frightful picture to civil 
defense planners and military strate- 
gists, though it is very appealing to 
Soviet eyes. It could prove in time, 
to be an irresistible temptation to the 
enemy. Though it is clearly not feas- 
ible to disperse existing facilities, this 
nation should not lose the opportunity 
to de-concentrate new production fa- 
cilities. 

Industrial dispersal is the only seri- 
ous pre-attack preparation within our 


reach. bo Be» 
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ant to impro 
and reduce 


his new technical bulletin on dbpe® 
antioxidant (2,6 di-tertiary-butyl- 
para-cresol) was developed to help 
the refiner understand more fully 
the many factors which influence 
gasoline gum formation and auto- 
motive induction system deposits. 
Much of the data is dramatically re- 
vealed through newly designed labo- 
ratory equipment which is described 
in detail. And a new inhibiting prac 
tice is outlined for the refiner who 
wishes to improve gasoline quality 
while reducing treating costs. 


Interesting charts, tables, and ef 
fectiveness graphs on dbpe anti 
oxidant in use and itesiserage are 
contained in the bulletin, Further 
more, actual comparisons are made 
with different types of inhibitors to 
prove the efficiency and economy of 
dbpc antioxidant 


Send for your free copy of this fac 
tual, informative bulletin, today. Find 
ovt how yeu can make a better gaso- 
line at less cost. Write to: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-125, Pittsburgh 19, Peansylvania 


SALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA + ATLANTA 
CHICAGO + DETROIT - HOUSTON + LOS ANGELES 
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HOW TO GET . | Safety Ils Dependent 


ws On Proper Attitudes 


- | 
How. COMO |  ~_/INSULATION EY bus ET 
WH. & general ¢ 
d SUPPORT RING HAT IS THE general uttitude 


among youl people toward safety! 
Are they convinced that they can get 
IN dk hurt as well as the other fellow? 


i What should be done to improve poor 
EFFECTIVE : ie | §6safety attitudes? These are questions 
: $ I | of great importance to safety pro 

grams 


VESSEL : i It is axiomatic that good safety 
1] attitudes are essential to safe and 

efficient work performance, It is also 

INSULATION iy well known that, because of business 
Y Li and humanitarian reasons, our plants 


WITH and laboratories have a strong and 


«EERE legitimate interest in developing, im- 

; e ahd proving and maintaining satisfactory 
hal safety attitudes. 

s : vonelenntcpaalys: | How are proper safety attitudes 

| | generated? We realize we were not 

- | born with them bec ause we see daily 


INTEGRAL what children require in safety guid- 


BLANKET ; » VAPOR BARRIER | ance. Yet, we know that somehow 
4 ON METAL JACKET) | 


i} ; we individually acquired sufficient 
INSU L ATION ‘ | m | safety education and training to avoid 
i) thus far the most disastrous penalties 


AND . j death. Was it fear, good luck, o1 


. age 
wasn’t our number up? The super 


METAL JACKETING | ; | PERE stitious may so believe, but industry 


can ill afford to rely on the vagaries 





Insulating vessels and similar of superstition. 


equipment with Copr-fibre 
Blankets and sheet metal jacket-  Copr-fibre Blankets try to generate proper safety attitudes 
ing provides an insulation of with metal acketing are based on established facts and 
greater efficiency than can ordi- give these vantages: include educational training and 
narily be expected —and yet at sales techniques well known to safety 
a eae cost. This better dh edar . rake Seen egpliection men. These techniques aim to cover 
(together with complete mate- @ Higher insulating effi- everyone, from finding safe occupa 
rials and application specifica- ciency. tions for new employes, to giving 
tions) is explained and illustrated @ Effective weather pro- safety training for all jobs to be per 
in a highly informative brochure tection. formed, and to enlisting interest in 
just published. If you have not @ Better appearance. safety from all leaders, foremen 
received one, send the coupon @ Longer vessel life. through top management. It is a 


today for your free copy of widely. stated belief. that if the line 
Bulletin 541. @ Less repair at lower , 


cost. organization really wants safety, they 


The methods employed by indus 


will show they want it and conse- 


MAIL COUPON NOW | quently will get it—even though, de 
| sirably, no enforcement measures are 

FORTY-EIGHT  INSULATIONS, Inc. | employed 
Telept é AUrora 6-857 | The one all-important requirement 
for the generation of proper safety 
attitudes is to rank safety as im 
Yes, send mea copy of 48's Bulletin 541. portantly as production, quality and 

NAME. are va yaaa OT costs. 

Time. Our leaders must believe as firmly 
COMPANY - as safety men do that “the safe way 


apoatss is the right way” and they must par- 


ticipate in company salety programs 
ciry . , . ZONE... STATE I : I am 


as 
= 
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Use the Moly key 
... to better catalysts 


* Selective * Highly 


active 
* Resistant 


to poisoning * Economical 


Moly catalysts are selective 


High selectivity is provided in reactions where molybdenum catalysts 
are used. Here are three examples: 
@ In the production of formaldehyde from methanol, yields 
are almost quantitative. 
@ In the oxidation of aliphatics to maleic anhydride, the product 
contains no by-product maleic or fumaric acid. 
@ In the desulfurization of petroleum stocks, the carbon to 
sulfur bond is selectively hydrogenated with recoveries 
of almost 100%. 
For further data on these reactions as well as many others using 
molybdenum catalysts, write Dept. 25 for our bulletin 
“Molybdenum Catalysts for Industrial Processes.” 


CLIMAX MOLYBDENUM 


500 Fifth Avenue, New York 36, N. Y. 








KELLOGG 


sinciair-Baker 


Rretorming 


Dhl d @ ale) g-1— 
Tamial— 
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New Process and New Catalyst 


Promise New Records in Production of 


Low Cost, High Octane Reformates 


Although the M.W. Kellogg, Sinclair- 
Baker process is still too new in 
service to provide any long-term 
performance data, and customers’ 
initial findings cannot yet be dis- 
closed, many economic advantages 
of this catalytic naphtha reforming 
process have already been firmly 
established. Any refiner faced with 
increasing octane yields from present 
feedstocks, or with getting high 
octane reformates from lower grade 
naphthas, will recognize the signifi- 
cance of the following points .. . 


Quick Start-Up 
Experimental operation is reduced 
to a minimum. One M. W. Kellogg 
reforming unit was started on its 
final test run within two weeks after 
the catalyst was first charged to the 
reactors—with octane rating and 
yield during this 15-day period well 
in excess of the guarantee. 


A Regenerative Catalyst 
Sinclair-Baker Platinum Catalyst 
RD-150 can be regenerated easily 
and quickly in situ to provide many 
operating cycles, each of many 


months duration, with negligible loss 
in catalyst activity. Cost of catalyst 
per pound in terms of barrels of re- 
formate produced is a major eco- 
nomic factor of the process. 


Long Catalyst Life 
Sinclair-Baker regenerative catalyst 
RD-150 has high activity and long 
initial life. It has been in operation 
for over one year without supple- 
menting the catalyst. 95 octane re- 
formate can be produced for six 
months or longer before regeneration 
is required. 


Octane Level 
Depending on the feedstock, clear 
octane ratings above 90 are now 
with 
100, and even better, a goal that is 
entirely feasible and economically 


being obtained commercially 


practical. Variability of octane rating 
is the keynote of the process, per 
mitting selection of the exact proc- 
essing conditions for a given naphtha 
to secure optimum economic opera 
tion at all times. 


Supply of Catalyst 


Use of the process does not obligate 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 
225 Broadway, New York 7, N. Y. 


The Canadian Kellogg Company, Lid., Toronto « Kellogg International Corp., London 


SUBSIDIARIES OF ULLMAN INCORPORATED 
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refiners to buy Catalyst RD-150 be 
yond the first year’s requirements, 
although a continuing source of 
supply can be assured. ‘This freedom 
from long-term purchase and license 
agreements is an important consider- 
ation when deciding which is the 
most suitable reforming process. 


Low Grade 
Naphtha Feeds 


M. W. Kellogg's unique design per 
mits the effective desulphurization 
of low grade naphthas as part of the 
process, and avoids corrosion and 
metal contamination. Kuwait naph- 
thas thus treated, for example, can 
produce yields of high octane re 
formates only slightly lower than 
those for higher grade Mid-Conti 
nent feedstocks. 


For More information 


Further details on M. W. Kellogg’s 
catalytic naphtha reforming process, 
the Sinclair-Baker catalyst, together 
with some economics of both, are 
contained in a recent booklet, ‘‘Low 
Cost Production of 95 Octane Clear 
Reformate.”’ Copy sent on request 
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Defense Department 
Calls for Dispersal; 
Sets Broad Policy 


The Department of Defense has issued 
a directive to the three service branches, 
outlining a policy of dispersal of industry. 
The directive, expected to affect the 
awarding of defense contracts, cautions 
against concentrating critical defense fa- 
cilities in target areas. 

While recognizing obstacles to maximum 
dispersal, the department has set down 
four factors to be considered for solution 
of the dispersal problem. The directive 
provides: 

* Dispersal should be the key factor in 
selecting additional sources when a num- 
ber of sources for certain material are 
available. 

* Dispersal should be one of the most 
important considerations in locating new 
construction. This would be particularly 
true when the project receives government 
aid, 

¢ The services should maintain use of 
existing facilities until new units are nec- 
essary, avoiding excessive cost and social 
dislocation. 

¢ They should compare the urgency of 
dispersal with the need for the timely de- 
livery of products. 


Avgas Demand Up 


Demand for aviation gasoline in the 
first cight months of 1955 was up more 
than 4 percent from the same period a 
year ago. In August, demand held 11.7 
percent above the figure for that month 
in 1954, 

According to data furnished by the Bu- 
reau of Mines, total exports and domestic 
demand was 57,616,000 barrels for the 
eight-month period, as against 55,244,000 
barrels for the like period in 1954. In 
August it totaled 8,162,000 barrels, com- 
pared with 7,309,000 in the month a year 
earlier. 


. in the Industry 


Esso Reseachers Successful 
In Refining Gasoline by Radiation 


Gasoline has been refined by the use of 
atomic energy. The development was made 
by Esso Research and Engineering Com- 
pany scientists, exposing crude oil to 
gamma radiation from the company’s co- 
balt pipe at Linden, N. J. 

The research organization has been ex- 
perimenting for several months with the 
effects of atomic radiation on petroleum, 
chemicals and other materials. 

Tests show gasoline can be produced by 
using radiation under conditions which 
would not permit its production by other 
processes. Radiation activates certain types 
of reactions in the refining process, making 
them go faster and in a different way. 

Esso scientists were unable to determine 
whether these changes were enough to dis- 

. . . 


Sinclair to Launch 
Nuclear Research Program 


Sinclair Research Laboratories, Inc., will 
install $250,000 facilities at its Harvey, 
Ill., laboratories, to use uranium-fission 
products in the study of refining processes 
The new laboratory will use the most 
powerful gamma radiation in use in any 
industrial laboratory. 

The laboratory, to be completed in 1956, 
will be equipped to operate with sources 
having radiation strength of 100,000 
curies. This is about 30 times the activity 
of the most powerful radiation source ever 
used in petroleum research of this kind 

Gamma radiation will be used in pref- 
erence to beta rays, because betas will not 
penetrate the thick walls of the processing 
vessels. Plans call for the evaluation of a 
number of commercial-scale processes. They 
include catalytic cracking, hydrocracking, 
hydrogeneration and isomerization. 





Librarian 


P. O. Box 2608 





REFINER Index Missing 


You may already have noticed that the 1955 Perroceum Reriner in- 
dex is not bound into this issue as indexes have been in the past Decem- 
ber issues. On the other hand you may not discover this until you later 
turn to the Reriner for references to some much needed technical ma- 
terial. In any event, we want you to know that the omission is inten- 
tional, This doesn’t mean that you have to do without a yearly index to 
the Reriner. All you need to do is drop a card to the following address: 


PeTRoLeuM REFINER 


Houston 1, Texas 
So you need not be without this valuable key to the closing year’s 
advancements in petroleum, petrochemicals, and natural gasoline. There 
is no charge for the index to subscribers of the Reriver. 
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place other methods. There were indica- 
tions, however, that radiation would not 
completely replace the forces of pressure 
and catalysts 

Esso’s general goal is to learn how 
gamma rays can make certain chemical 
reactions more efficiently. The possibility 
is that radiation will simplify refining op- 
erations, cut production costs and perhaps 
lead to new and improved products. 

Scientists already have found indications 
that radiation of certain materials might 
produce an additive to improve crankcase 
lubricants, This improvement apparently 
extends to the viscosity index. 

The company has been running pilot- 
plant tests in its radiation laboratory. The 
plant is a small-scale model of commercial 
refining equipment, set up for adaption to 
various petroleum and petrochemical proc. 
esses. 

The aimed at finding out if 
gamma radiation can assist or replace con- 
ventional refining forces, If it can be put 
to work replacing heat, much of the costly 
heating equipment required by conven- 
tional methods could be eliminated, 

The next step is for tests to be carried 
out in large pilot plants producing 100 
barrels of gasoline a day. There is no indi- 
cation of when this will be done, but com- 
pany spokesmen have said it would be at 
least six years before radiation could be 
used in commercial refining, 


tests are 


Presidents to Receive 
Styrofoam Wreaths 


A novel use has been developed for 
Styrofoam. Working with youth groups, 
Paul A. Vogler, Jr., of Acme Insulation 
and Service Gompany in Corpus Christi, 
has interested young people there in carv- 
ing the petroleum-derived material 
decorations 

To mark the Christmas season, the Cor 
pus Christi group has made large 
wreaths for President Eisenhower and 
former-President Truman, The wreaths 
were air expressed to Gettysburg, Pa., and 
to Independence, Mo. One encircles an 
elephant; the other a donkey. 


into 


door 


Operable Refining Capacity 
Reported by API 


The petroleum refining industry expects 
to have an 8,399,700-barrel-a-day operable 
refining capacity by the end of 1955. And, 
according to a survey by the API, this 
figure is expected to reach 8,582,000 bar- 
rels by September, 1956 

These totals are exclusive of the 135,200 
barrels a day capacity which was shut 
down for major repairs on September 30, 
1955. They include, however, 194,700 bar- 
rels of capacity which, while operable but 
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IN FOR A BIG HEAT-TRANSFER JOB 


...- AND MANY YEARS OF SERVICE FROM 


CHASE’ ANTIMONIAL ADMIRALTY TUBE! 


Remove 988 Btu’s per pound of steam! Con- 
dense 1,046,830 pounds of steam per hour! 
Cool with raw lake water! That's the job of 
a single-pass condenser for a Great Lakes 
power and light company. 

Tube dezincification is as much a problem 
in this heat-exchanger unit as it is in petro- 
leum refineries. But Chase Antimonial Ad- 
miralty was selected for the tubes in this 
installation with many years of trouble-free 
service anticipated 

You see, Chase Antimonial Admiralty con- 
denser and heat exchanger tubes have virtu 
ally eliminated tube failures caused by 
dezincification. Perfect alloying and temper- 


The Nation’s Headquarters for Brass & Copper 


Atlanta 
Milwaukee 


December, 1955 


Baltimore 
Minneapolis 


Cincinnati 
New York 


Charlotte Chicago 
Newark New Orleans 


Boston 
Philadelphia 
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Denver 


Pittsburgh 


Cleveland Dallas 


ing provide freedom from season cracking 
and permit easy rolling into tube sheets, And 
rigid quality controls at the mill assure tube 
as flawless as science can make it! 


Insist on Chase Antimonial Admiralty! 


CHASE WAREHOUSE STOCKS: Houston,* 
Los Angeles, New Orleans, Tulsa** 


*Handied by Standard Grass & Mig Co. **Handied by Vinson Supply Co 


Chases 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Detroit Grand Rapids Houston indianapolis 
Providence Rochester St.Louis San Francisco 


Kansas City, Mo 


Seattle 


For more data on advertised products, use Readers’ Service Cards, last page 


Los Angeles 
Waterbury 
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Special heat exchanger materials 
are well known at Downingtown! 


Enamel-Lined Tubes. This stainless steel heat exchanger, with 
enamel-lined tubes, solved a serious set of problems which in- 


cluded high temperatures . . . heavy corrosion . 


. . intermittent 


operation ., . and a tight budget. It now operates at 150% of 
design capacity, at a temperature of 1200° F.—and the owner 
reports trouble-free service from his Downingtown unit. Dimen- 
sions: 28’ diameter x 10’ 0” long. Stainless steel shell. Tubes: 
342" O.D., lined with high temperature enamel. 


Ampco 6— Downingtown engineered 
these two fixed tube sheet benzene con- 
densers for export, Process conditions re- 
quired copper alloy tube sheets, yet the 
customer did not want a gasketed joint 
between tube sheets and shell flanges. So 
we welded the Ampco 8 tube sheets di- 
recily to the steel shells, thus saving the 
cost of alloy shells. Dimensions: 14” di- 
ameter x 12'0" long. Eighty copper tubes, 
1” O.D, x 14 gauge. Ampco 8 tube sheets 
%"' thick. Ampco 8 heads ‘@" thick, Design 
pressure is 75 psi on shell and tube sides. 


Solid Nickel—This solid nickel reboiler 
for vacuum service—one of eight identical 
units fabricated for one customer—was 
engineered by Downingtown to use a 
minimum amount of scarce and expensive 
materials. The double tube sheet construc- 
tion required special assembly techniques. 
Notice the large nozzles, which were in- 
stalled with a minimum of distortion by 
using proper care and skill during weld- 
ing. Made of 4" solid nickel. Dimen- 
sions: 34” diameter x 17’ 0” long. Has 
292 nickel U-tubes, 1" O.D. x 16 B.W.G. 


We furnish complete thermal and mechanical designs, or 
fabricate to your plans. Send now for additional information. 


Downingtown Iron Works, Inc. 
Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N. Y. 








What's Happening. « « 


believed to be in a high-cost marginal 
group, also were shut down on that date 

For the country as a whole the Septem- 
ber 30 figures include about 314,700 bar- 
rels a day represented by crude charged 
direct to cracking units 

The institute’s report, due to appear as 
Bulletin 59, predicts capacity will hit 
8,458,600 on the last of March, 1956; and 
8,526,300 by the end of June. Capacity 
was expected to run 8,399,700 barrels a 
day on December 31, 1955. 


North Dakota Refinery 
Put Back in Operation 


Westland Oil Company has placed on 
stream its recently-acquired Williston, N 
D., refinery. The plant, formerly owned 
by Williston Basin Refining Company, was 
returned to service after extensive over 
hauling. 

Westland bought the plant at a public 
auction to sell the assets of the bankrupt 
Williston company. Westland submitted the 
high bid of $150,000. The refinery is 
capable of running 1500 barrels of crude 
a day. 

It is expected to yield 35 percent gaso 
line; 12 to 15 percent No. 1 diesel fuel; a 
similar amount of No. 2 diesel fuel, and 25 
to 27 percent No. 5 residual fuel oil, The 
loss is expected to average 3 percent 


New Tulsa Building 
To House Shell Offices 


Plans are being made for the construc 
tion of a new 10-story building in Tulsa 
which will serve as headquarters for Shell 
Oil Company’s operations in that area. 

Construction of the $2-million structure, 
to be known as the Shell Building, will 
begin early next year. It is expected to 
be completed by June, 1957, 

A new concern, Sunflower Corporation 
of Tulsa, was organized to own and operate 
the building 


Petrofina to Purchase 
West German Refinery 


Cie, Financiere Belge de Petroles, S. A 
has agreed, subject to approval by the 
West German government, to purchase 75 
per cent of the stock of Roerbau, GmbH 
The principal asset involved in the transac- 
tion would be Roerbau’s refinery at Mul 
heim, near Cologne 

Deutsche Purfina is to be operated as a 
wholly-owned Petrofina subsidiary regis 
tered to handle distribution and operate 
the Mulheim refinery, The plant, with a 
daily thruput of 350,000 tons, may be ex 
panded 


Agreements Reached 
To Make Polyethylene 


Celanese Corporation of America has 
secured a license from Phillips Petroleum 
Company to use its new low-pressure proc- 
ess to manufacture polyethylene materials 





HEAT EXCHANGERS « TOWERS + PRESSURE VESSELS « STORAGE TANKS « STEEL AND ALLOY PLATE FABRICATION This is the second firm to enter a licensing 


Division of; Presseci Steel Tank Company, Milwaukee | 4, Wisconsin * Manufacturer of Hackney Products agreement to use the process. 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


Union Carbide & Carbon Corporation 
already had entered an agreement, under 
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How can you use it to advantage ? 


Among the many electrochemically refined materials 
produced by Norton Company, aLunpum fused alpha 
alumina is one of the most widely useful to industry. 
Thanks to its inherent properties of hardness, chemical 
stability and high density, engineers in various fields are 
finding many new applications for it. 


Norton fused alumina is produced in a number of 


forms. Of these, 38 aLuNDUM® grain has proved particu- 
larly successful in applications demanding high purity. 
Electrically fused from Bayer-processed alumina, this 


white grain is shown by typi al chemical analysis to be 
99.49% pure AleO>s 


and extremely resistant to reduction, It is an amphoteric 


It is insoluble in common solvents 


refractory and has high dielectric strength, Other charac- 
teristics include: 


Melting point about 3600°F. 
Specific gravity 3.94 
Crystal structure hexagonal system 
(rhombohedral division) 

9.0 Mohs’ scale 


1.76 mean 


Hardness 
Index of refraction 


Typical Product Applications in which Norton high-purity fused alumina is now working out to advantage are; 


ee ee — 


For Catalytic Reactions. Norton fused alpha alu- 
mina carriers are outstanding for chemical stability and 
resistance to abrasion and erosion. Available in the 
form of spheres, rings and pellets they are used both 
in fixed bed oxidation reactions and as inert, low- 
density carriers for space filler applications where a low 
surface area (less than 1m?/gm) is required. Other 
types of aLUNDUM catalyst carriers having surface areas 
in the range 5-60 m?/gm are also available. 


In Pebble Heaters. atunnum heat exchange pebbles 
are giving excellent results in pebble heaters for heating 
gases above operating temperatures permissible in 
conventional tube furnaces. Their great resistance to 
abrasion, impact and repeated heating and cooling 
make them the ideal heat transfer medium in these de- 
vices. Also, their high refractoriness preyents them 
from the softening and ‘‘bridging” together that causes 
stoppages in the heater’s moving bed. 


Norton 


Very many other uses for 


many fields, are also the basic ingredients 


In Thermal Cracking Reactors. Particularly in 
Wulff Process Generators for cracking light hydrocar- 
bons to produce acetylene gas and Koppers-Hasche 
Generators for cracking light hydrocarbons to produce 
a variety of gases and petrochemicals — checkers 
made of Norton avunpum high-purity fused alumina 
provide definite advantages. Their excellent heat trans- 
fer properties, high refractoriness and resistance to ero- 
sion caused by hot gases are important Their ability 
to withstand the thermal stresses of intermittent opera- 
tion assures long life. And their purity prevents side 


reactions with the reacting gases, thus safeguarding 
product quality. 


In Gas Synthesis Generators, aLunpum fired shapes 
are ideal for lining generators of this type. Among the 
inherent characteristics of Norton high-purity fused 
alumina that work out very well are: high refractori- 
ness, chemical stability, and inertness that prevents 
reacting with the contacting atmospheres, 


Norton Company, Refractories Division 


high-purity fused alumina materials in- 
clude: pure oxides and sintered refrac- 
tories, refrac tory ceme nts, wear -resistant 
parts, laboratory ware, coatings for 
rocket and jet plane parts and atom 


energy equipment, 


Other Norton Electrochemically 
Refined Materials 


CRYSTOLON* ssilicon carbide, 
MAGNORITE* magnesium oxide, NORBIDE* 


boron carbide, FUSED ZIRCONIA and many 


include 


others, including a number still under 
development. These high-melting ma- 
terials, which have varied applications in 
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of the famous Norton Refractory }’s 
refractories engineered and prescribed for 


the widest range of uses. 


For Your Own Applications 
Or Developments 

Norton Company not only supple 
these materials in crude form, but ha 
extensive facilities for processing and 
fabricating and is ready to work with 
you in engineering materials to your 
particular requirements. A new booklet 
“Norton Refractory Grain Electro- 
chemically Refined”? contains detailed 


information. For your copy, write to 


For more deta on advertised products, 


471 New Bond Street, Worcester ¢ 
Massachusetts, 


REFRACTORIES 
Engineered... R. .. Prescribed 


Alaking better products... 
fo make your products better 


*Trade-Maorks Reg. U.S. Pat. Off. and Foreign Countries 


use Readers’ Service Cords, tast page 
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The big tank at this ammonium sulfate plant was originally 
made from carbon steel, lined with a non-ferrous metal. The 
lined vessel failed very quickly. 

Then, type 316 ELC Stainless Steel was used to fabricate 
the tank, pipes, pumps and crystallizers. It was a wise invest 
ment, because the tank has been in continuous service for four 
years and remains in very good condition. 

For chemical processing equipment, no other material com 
bines the many desirable traits of Stainless Steel. When you 
need strength, temperature and corrosion resistance, along 
with a dense, smooth, easy-to-clean surface, always investigate 
Stainless Steel. And for service-tested quality, specify USS 
Stainless Steel 
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UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
Lion Oil Company, Chemical Division, El Dorado, Ark. COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT OMPANY, BLW YORK 


SEE The United States Steel Hour. It's a full-hour TV 
program presented every other week by United States 
Steel. Consult your local newspaper for time and station 
SHEETS . STRIP - PLATES TUBES WIRE 


BARS - BULLETS SPECIAL SECTIONS 
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What's Happening... .- 


which its Bakelite division is licensed to 
produce certain types of polyethylene. The 
license cleared Bakelite for production of 
the types now identified by Phillips’ trade- 
mark, “Marlex.” 

Celanese already produces polyesterre- 
sins, polyvinyl acetate emulsions and poly- 
ethylene sheets and film. It now will begin 
turning out low-pressure polyethylene. 


Predicts Increased Demand 
For Petroleum Products 


Demand for petroleum in the U. § 
probably will reach 8.3 million barrels a 
day in 1955 and go on to hit 15 million 
barrels in 1975, the president of Sinclair 
Refinery Company has predicted. Speak- 
ing at an Ojil-Progress-Week luncheon in 
Kansas City, J. E. Dyer said the oil in- 
dustry will spend some $4 billion this year 
to meet the increased demand. He esti- 
mated that by the year’s end some $44 
billion will be invested in U. S. oil prop- 
erties and facilities, 


Says Public Must Join 
Fight Against Basin Smog 


“The next steps in the fight against 
smog in the Los Angeles basin are going 
to be up to the public,” according to the 
chairman of the Western Oil and Gas 
Association’s Air Pollution Control Tech- 
nical subcommittee. 

CG. A. Day, who heads Richfield Oil 
Co1poration’s Research and Development 
department said that air-pollution control 
work, initiated by refineries in the Los An- 
gelcs area several years ago, has reached 
the point where the oil industry is now a 
minor factor in the situation, leaving auto- 
mobile exhausts and rubbish burning as 
the remaining high uncontrolled sources of 
smog in that area. 


Vitro to Buy Treco 


Vitro Corporation of America has con- 
tracted to buy Refinery Engineering Com- 
pany at a price reported between $2 and 
$3 million. The refinery-engineering con- 
cern will become a wholly-owned Vitro 
subsidiary. It will continue to headquarter 
in Tulsa. 

Part of the purchase price will be in 
common stock of the Vitro Corporation 
Treco’s annual contracts have averaged in 
excess of $20 million 


Socony Reorganizes 
Overseas Operations 


A reorganization of the overseas opera- 
tions of Socony Mobil Oil Company, Inc., 
will result in setting up a wholly-owned 
affiliate, Mobil Overseas Oil Company, 
Inc. The new company, to operate with a 
high degree of autonomy, will have asscts 
in excess of $500 million 

The company will integrate 
and be responsible for all activities of Soc- 
ony Mobil and its affiliates in the Eastern 
Hemisphere and Latin America, except for 
its interest in Standard Vacuum Oil Com- 
pany, interests within major Middle East 
concessionary areas, and producing opera- 
tions in Venezuela, Colombia and Peru 

With its affiliates, the new overseas com- 
pany will have 25,000 employes 


overseas 


about 
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You can repack 


G. P. PLUG VALVES 


under full operating conditions 


This battery of HAMER Gland-packed Plug Valves is in se 


on a heat exchanger at Warrer 





HAMER Line Blind Valves 


Built for strength 
and durability, 
Hamer Line 
Blind Valves are 
the modern means 
of blinding pipe 
lines quickly and 
effectively. A one- 
man, one-minute 
operation. Cuts 
costs, and speeds 
up operations 





For more data on advertised products, use Readers’ Service Cards, last page 
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Shutting down to change valve packings 
costs dearly in time and money. That's why 
Warren Petroleum uses Hamer gland-packed 
Plug Valves. Not only can Hamer gland- 
packed plug valves be repacked under full 
operating conditions, but because of the 
exclusive plug adjusting nut, a feature of all 
Hamer Plug Valves, the valves can't stick 
or freeze. No matter what the time lapse or 
service you have positive E-Z turn control 
at all times. 


Send for FREE Catalog 


VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, Calif. 
Representatives throughout the World 
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COOPER-BESSEMER 


V-ANGLES 


Put the squeeze’’ on synthesis gas 
for a giant ammonia producer 





At Lion Oil's Barton plant, six Cooper-Bessemer Fifteen thousand is the total available com- 
compressors, each rated 2500 hp at 250 rpm, pressor horsepower of six Cooper-Bessemer 
handle the compression of gas for ammonia V-angles in operation at Lion Oil's big, mod 
synthesis for agricultural chemical production. ern Barton pliant, not far from New Orleans. 
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at Lower Cost 
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@ At Lion Oil Company's $31,000,000 Barton 
plant near Luling, Louisiana, six 2500 hp Cooper- 
Bessemer V-angle compressors have gone to work 
compressing huge quantities of gas for ammonia 
synthesis. 


Operating on a day and night schedule, these 
engine driven Cooper-Bessemers help produce 
90,000 tons of nitrogen a year in the form of 
anhydrous ammonia and pelleted ammonia nitrate 
used as fertilizer. 


One major feature of the Barton plant is the com- 


by 





pactness of compressor equipment. Important re 
ductions in piping, foundations, installation time 
and building expense are made possible by utilizing 
only six V-angle units to deliver 15,000 compressor 
horsepower. 


Flexib‘lity to meet varying conditions, durability 
for continuous operation and efficiency for low-cost 
performance are three more reasons why so many 
Cooper-Bessemers are found in similar outstanding 
plants throughout the nation. The nearest Cooper 
Bessemer office will gladly help you select the ideal 
compressor to best meet your particular needs 


Cooper-Bessemer 


MOUNT VERNON, OHTO AND GROVE CITY, PENNA, 


Tulsa Shreveport St. Louis 


Los Angeles Chicago 








Titeflex Quick-Seal Couplings 
for fast, leakproof connections ! 


Eve-ywhere in industrial operations, you find Titeflex Quick- 
Seal Couplings “making connections”! And what connec- 
tions! Absolutely leakproof. Couple or uncouple in one second. 
Allow free flow of any material. Sizes 4" to 12”. 

See drawing for typical uses. Then check your own plant 
for trouble spots where Quick-Seal Couplings can serve you 
profitably. For details . . . send coupon. 


@ tank cor Unioading © Mobite Testing 
*3 Furnace Doors Bquipmont 

© Blending "Switchboords” — ( Machine Cleaning 
@ uit trveks—Hydraviic Lines QD Air Lines for Tools 


TITEFLEX, INC. (industrial Products Div.) 
60. Hendee Street, Springfield, Mass. 


Send me your free Quick-Seal Couplings Catolog —don't obligate me. 
Name — Title : aie - 
Firm — 

Address 

City —— 


Titeflex Quick-Seal Couplings + ‘soteres = 21 cveretng, 


For more data on advertised products, use Readers’ Service Cords, last page 
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What's Happenings « « 


produce more than 300,000 barrels of 
crude a day, and operate with a daily re- 
fining capacity of about 220,000 barrels. 
It will maintain a fleet of tankers and car- 
ry on marketing operations in Europe, 
North and West Africa, the Middle East 
and Latin America 

Headquarters of the new company will 
be 26 Broadway, New York, until summer 
1956, when it will move to the new Socony 
Mobil Building at Lexington Avenue and 


42nd Street. (See Men in Industry). 


Shell Awards Contract 
For Rubber Research 


4 contract for research on synthetic 
rubber manufacturing processes has been 
awarded by Shell Chemical Corporation to 
the government laboratories at the Uni- 
versity of Akron. Results obtained at Akron 
will be coordinated with other rubber re 
search projects now in progress at Shell's 
Torrance, California, laboratory and at 
Shell Development Company at Emery- 
ville, California 

Ihe research authorized by the contract 


is expected to be completed by June of 
1956 


Gulf Oil Develops 
New Aviation Lubricant 


A new aviation oil, available in four 
SAE grades (30, +0, 50, 60), has been 
introduced by Gulf Oil Corporation, The 
new oil replaces Gulf’s aviation engine oil, 
Series R. and is an entirely new product 

The lubricant is a high-quality, straight- 
mineral oil, developed from a new blend 
of crude stocks and refinery processes dur 
ing seven years of research. It was designed 
for both radial-and horizontally-opposed 
aircraft engines. 


Awards Fellowship 


Celanese Corporation of America has 
awarded a $2200 fellowship, to study 
chemical engineering at the University of 
Oklahoma. The fellowship will permit 
William E. Brigham, a chemical-enginceet 
ing graduate from lowa State College, to 
pursue studies for a master’s degree. 


| Premium Octane Ratings 


| Reach 96.1 Numbers 


Gasoline on sale at service stations in 
November showed an average antiknock 
quality, on a national weighted basis, of 


| 96.1 octane number for premium and of 
| 88.8 octane number for regular, according 


to the latest monthly survey of Ethy! 
Corporation 


The premium gasoline average was 0.1 


| octane number higher than in October 
and 2 octane numbers above the Noven 
ber, 1954, average. The regular gasolin 


average was unchanged from its October 
level but 1.7 octane numbers higher than 
in November, 1954. 

Twenty-five of the 53 cities covered by 
Ethyl’s survey reported increases over 
October in the average octane number of 
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their premium gasolines, with two cities 
showing a monthly gain of 0.5 octane 
number or more. Twenty-two cities re- 
ported decreases while six cities were un- 
changed from October. 

In regular gasoline, 27 cities reported 
increases in their average antiknock qual- 
ity, eight of them by 0.5 octane number 
or more. Nineteen cities showed a decrease 
from Otcober in the average antiknock 
quality of their regular, while seven cities 
were unchanged 

Against the nationwide premium aver- 
age of 96.1 octane number, 18 cities re- 
ported premium averages of 96.5 octane 
number or higher. In regular gasoline, 15 
cities showed average octane ratings of 
89.5 octane number or higher, compared 
with the national weighted average of 
88.8 octane number. 


To Sink Second Cavity 
For Underground Storage 


Gulf Oil Corporation has been 98 to 
99 percent efficient in the recovery of 
LPG from its first underground storage 
cavity, located near its Waddell gasoline 
plant in Crane County, Texas. The com- 
pany was granted a Texas Railroad Com- 
mission permit to store excess LPG prod- 
ucts in a second cavity on the same lease 
This cavity will have a 30,000-barrel 
capac ity. 


California Standard 
Increases College Grants 


Standard Oil Company of California 
plans to award in 1956 more than $100,- 
000 in unrestricted grants to 24 private 
colleges in the U. S. as a supplement to 
the broad program of scholarships, fellow- 
ships, scientific grants and special services 
already included in its general program of 
aid to education, 

Program of unrestricted grants will help 
defray general expenses at the colleges. It 
does not replace the company’s established 
program of scholarships, fellowships and 
research grants for specific purposes. 

The over-all program of Standard and 
its subsidiaries for aid to education through 
fellowships, scholarships, unrestricted aid, 
technical grants and special services will 
amount to approximately $1 million dol- 
lars. Included in the program are 11 
fundamental research projects at eight 
universities, 43 technical fellowships and 
216 undergraduate scholarships at some 
100 colleges. 


D-X Sunray Refinery 


Receives Safety Award 


The D-X Sunray refinery in Tulsa has 
received the National Safety Council’s 
Award of Honor. The refinery was one of 
14 plants to receive the award of the 834 
companies in the petroleum industry evalu- 
ated by the safety council 

The award covered the 1954 calendar 
year operations. During that time, the 
1,700 refinerymen at the D-X Sunray plant 
accumulated a total of 2,695,000 man 
hours with only three disabling injuries, 
none major 

Also honored were the refinery’s me 
chanical departments which were presented 
the Joseph A. Holmes Safety Association 
Award sponsored by the Bureau of Mines 


While this award is presented to any group 
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versatile, durable 
Titeflex metal hose... 


for every type of processing operation 


Can take grucling punishment from corrosive fluids, high 
temperatures, excessive vibration and pressures . . . or from 
any combination of these industrial spoilers. All-metal con- 
struction, Wide range of sizes. Braided or unbraided. Choice 
of alloys and fittings to meet every need. 


Titeflex Metal Hose finds many important jobs everywhere. 
Investigate your processing operations now and see where 
Titeflex Flexible Metal Hose can work for you. Send in 
coupon for important additional information today. 


@ Fire Extinguisher @ Mitting Machine 
@ Air Controt Lines QD Hydrootic Press— 
) Cleaning Vets Lubricating Lines 


© Air Conditioning Units @) steam tines 
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TITEFLEX, INC. (industrial Products Div.) 
600 Hendee Street, Springfield, Mass 
Send me your free Titefiex Flexible Hose Catalog without obligating me. 


Name Title 
Firm 
Address 


City ~~ —" State 


corrosion 


TITEFLEX FLEXIBLE METAL HOSE licks | vibration i” all industrial 
pressure operations 


For more data on advertised products, use Readers’ Service Cards, last page 
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accumulating a total of 350,000 man-hours 
without a disabling injury, the D-X m« 
chanical departments won the certificate 
three-times over with its record of 1,080, 
000 injury-free man-hours dating from 
April 28, 1953, through December 31, 
1954 

This easily accessible assembly 

provides means of putting ten- 


sion on oil tubing, making a 
rigid, taut, non-vibrating bearing 





Number of Refineries Down: 
Thruput Capacity Climbs 


and shaft enclosure. 


Verli-Line 
PUMPS 


are economical to own 
— economical to operate 


Feature after feature has 
been designed to make 
the Verti-Line Turbine 
Pump today’s best buy in 
vertical pumps, Typical 
construction features are 
illustrated. 


Whatever your vertical 
pump needs, investigate 
Verti-Line before buying. 


in 
al = 2ustry 


. Reinforced 


- Butt-joint column pipe is usu- 


ally furnished in 10 ft. lengths 


» Bleeve type pipe couplings are 


standard. 
available. 


Flanged type also 


rubber enclosing 
tube supports assure align- 
ment of oil tube and are 
spaced as specified by Layne 
& Bowler engineers. 


- Extra long, special alloy bronze 


bearings are spaced at 5 ft 
intervals. 


- Lineshaft is of highest quality 


steel, turned, ground and 
polished, Tested for accuracy 
within .002 in. High tensile 
strength assures greater safety 


Either radial vane or mixed 
flow type impellers are sup- 
plied depending on service and 
conditions. 


2. Oversize pump shafts elimi- 


nate deflection, whip and vi- 
bration, resulting in longer 
bow! life. 


3. Perihedral seal combines ver- 


for the city 


Send for your free copy of 
our new booklet, ‘Pumps For 
Sale." Ask for Bulletin T-125 


tical cylindrical and horizontal 
surface impeller sealing. Shaft 
stretch due to pressure change 
is not critical, because of ver- 
tical cylindrical seal. However, 
adjustment for wear to restore 
original capacity is easily ac- 
complished by means of an ad- 
justing nut in the top of the 
driver that brings into action 
the horizontal part of the 
Perihedral seal an exclusive 
Verti-Line feature. 


Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 


general offices and main plant 


2943 VAIL AVENUE «+ 


LOS ANGELES 22, CALIFORNIA 
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The number of petroleum refineries in 
the U.S. continued to decline during 1954 
According to an annual Bureau of Mines 
survey, there were 326 refineries at the 
year-end, with a total daily thruput ca- 
pacity of 8,420,630 barrels. This represents 


a decrease in the number of refineries by 


11 and an increase in thruput of 413,733 


| barrels. 


Additional capacity under construction 
1955, totaled 146,800 barrels 


a day. This includes four new refineries, 


| one each in California, Minnesota, New 


Mexico and Washington. In addition, 


| equipment producing 149,550 barrels a 


day is being replaced. The operating 
ration of the petroleum refining industry 
was 87.6 percent at the beginning of 1955, 
compared with 86.8 a year earlier 


Offers to Buy Refinery 


Standard Oil Company of California 
has made an offer to Pacific Refiners, Ltd., 
to purchase its Hawaii refining facilities 
for $2,425,000, Pacific Refiners’ directors 
have approved the sale; it will be sub- 


| mitted to vote by the stockholders. Cali 


fornia Standard has not indicated how the 
purchase would effect its plans for build 
ing a $30-million refinery in Honolulu 


ERRATUM 


The following references were omitted 
from “New Tool: Vapor-Phase Chromatog 
raphy,” appearing in the November issue of 
PerroLeum Reriner. These references 
should be added to the “Literature Cited 


| column on page 169: 


“ Phillips, C. S. G., Dis 
No. 7, 241-8 (1949). 

“ Phillips, G., J. Sci 
1951). 

“ Phillips, C. S. G., and James, D. H 
J. Sci. Instr., 29, 362 (1952 

“Ray, N. H., J. Appl. Chem., 


Faraday Soc., 


Instr., 28, 342-47 


4, 21-5, 


| January (1954). 


“Ray, N. H., J 
February (1954) 

“ Sullivan, L. J., Lotz, J. R., and Willing 
ham, C. B., Paper presented before the Divi 
sion of Pet. Chemistry, A.C.S., Minneapolis, 
Minnesota, September 12-15 (1955) 

” Tswett, M., Ber. deut. botan. Ges., 24, 
234-44 (1906) 

" Ibid., 316 (1906). 

‘Ibid., 384-92 (1906) 

Turner, N. C., Oil and Gas Journal, 41 
No. 51, 48-52, 69 (1943). 

* Turner, N. C., Natl. Pet. News, 35, No 
18, 234-7 (1943) 

“Turner, N. C., Petroleum Refiner, 22, 
140-4 (1943 

“Williams, R. P 

1952) 

“ Wirth, H., Monatshefte Fur Chemix 

84, 156-68, 741-50 (1953) 


Appl. Chem., 4, 82-5, 


J., Analyst, 77, 905 
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Petro-Chemical Corrosion has been Controlled! 


Now for designers and engineers of petro-chemical plants 
there is an old and proven basic material of construction, 
borrowed from its 22 years of service in the chemical and 
metallurgical industries. It is Haveg, a plastic molded in 
the form of finished process equipment, or available for 
many types of field fabrication. Made from acid-digested 
asbestos and special thermosetting resins, Haveg enables 
you to go into a high range of process temperatures with 
complete safety and a proven history of outstanding 
performance, 


Haveg has three great virtues. It is completely resistant to 
most corrosion. It lasts for years. It is amazingly versatile 


Not a coating or lining, Haveg gives resistance to corrosion 
through its entire mass, never allowing corrosives an open- 
ing wedge from cracks. It resists thermal shock, seldom 
requires insulation. 


ATLANTA 5, Exchange 3821 DETROIT 39, Kenwood 1-1785 


CHICAGO 11, DElowore 7-6088 . HOUSTON 4, Jackson 2-6840 
CLEVELAND 20, Washington 1-8700 * LOS ANGELES 14, Mutual 1105 


WESTFIELD, N. J., Westfield 2-7383 
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From steel-jacketed pressure process tanks down to the last 
piece of pipe, many of the petro-chemical processes can be 
completely contained and kept free from corrosion. Un 
necessary maintenance, controls, headaches are avoided 
Should plans or processes change, Haveg equipment can be 
machined and altered by your men, on the job. Accidental 
mechanical damage is easily repaired, using Haveg cement 


Full chemical resistance is maintained. 


If your job is fighting corrosion, get a helping hand from 
Haveg. Call the experienced sales engineer listed. Write for 
the 64-page illustrated Bulletin F-6 which contains size 
and chemical resistance charts, design specifications. Re 
member, Haveg is a logical answer to your design problems 
in handling petro-chemicals; in fact, in all process equip 


ment that must handle corrosives 


CORPORATION 


A SUBSIDIARY OF HAVEG INDUSTRIES, ine 
TRADE MARE PEG. U. & PAT. OFF. 


930 GREENBANK ROAD + WILMINGTON 2, DEL. Wrmen 8-2276 
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Hartley Honored... . 


Daniel C. Hamilton has been ap- 
pointed manager of the Economics depart- 


... Among Men in the Industry 


CNGA Honors Two 


Two awards for meritorious service to the 
California Natural Association 
were presented at annual fall 
meeting in Los Angeles. The awards went to 
Fred L. Hartley (right), with Union Oil 
Company of California, and A. J. Sullivan 
(left), of Standard Oil Company of Cal- 
ifornia. The presentations were made by 
Grove Lawrence, with Southern California 
Gas Company and chairman of CNGA’s 
Awards Committee. This is the third year 
the association has made this award. 

Hartley, a past president of the associa- 
tion and still a director and member of its 
executive committee, started with Union 
Oil in 1939. Long active in process design 
for natural-gasoline plants and refining 
units, he has served the company as manu- 
facturing process supervisor, general super- 
intendent at its Los Angeles refinery and 
manager of the Commercial Development 
division. 


Gasoline 
its recent 


Sullivan Receives Aword .. . 


William M. Holaday, who has headed 


Socony Mobil Oi] Company’s research and 





ment of The Atlantic Refining Company, re : ahi : 
and E. T. Knight, former acting manager, In addition to his activities with the 
has been made associate economist, Dr, CNGA, he is a member and former chair- 
Hamilton formerly served Standard Oi) ™an of the AIChE’s Southern California 
Company (New Jersey) as industrial ‘ction. 

economist. 


development activities since 1944, has 
been appointed to a new position as co 
ordinator of the company’s planning for 
new products. He will be succeeded by 
Dallas R. Lamont, a patent counsel since 
1931 and now a member of the Socony 


PRESSURE VESSELS 


FOR 


PETRO-CHEMICAL PLANTS 


You can use the wide experience of St. 
Mary Iron Works when you build pressure 
- vessels. Our thoroughly experienced staff of 
designers, engineers and fabricators will 
furnish the equipment you need. Consult us 
before you start new construction. 


ST. MARY IRON WORKS 


Steel Fabricators for Half a Century 
FRANKLIN, LOUISIANA 


Sullivan also is a CNGA director, 
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Viking Operating Principle 


ae ies 


Pee} 
DISCHARGE 


a ae 
STUDY THE PRINCIPLE 


Above are illustrated the major parts of the Viking Pump—casing, head, 
rotor and idler, separately and assembled. Imagine the rotor and idler 
in motion operating in a counterclockwise direction. Follow the course 
of the liquid from point of suction to point of discharge. Reverse direction 
will operate equally well, We invite your inquiries 


- 
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SOUTHERN 
ENGINE & PUMP COMPANY 


MANUFACTURERS . 
Service Facilities at: Houston 


MACHINERY FACTORS . 
Dallas 
Edinburg - Corpus Christi and Beaumont, Texas 


CONTRACTORS 


Kilgore - San Antonio 
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to remove 


H.S 
Co. 


use 


Monoethanolamine 
Diethanolamine 


high purity 
NITROGEN DIVISION 
chemicals 


Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division gas-treating chemicals. Free of un- 
wanted chemical impurities — chlorides and 
acids — these products are consistently above 
standard purity specifications. 

Call or write today for samples and quotations. 


Ask too for technical service to help adapt these 
high purity chemicals to your process. 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * Ironton, Ohio * Orange, Tex. * Omaha, Neb. 


NITRUGEN 
aed 


to remove 


HO 


use 


Diethylene Glycol 
Triethylene Glycol 


high purity 
NITROGEN DIVISION 
chemicals 


Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division gas-treating chemicals. Free of un- 
wanted chemical impurities — chlorides and 
acids — these products are consistently above 
standard purity specifications 


Call or write today for samples and quotations 


Ask too for technical service to help adapt these 
high purity chemicals to your process 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, MN. Y. 
Hopewell, Va. * lronton, Ohie * Oreinge, Tex. * Omaha, Neb. 


Anhydrous Ammonia +» Ammonia Liquor + Ammonium Sulfate + Sodium Nitrate + Methanol + Urea 
Ethanolamines + Ethylene Oxide + Ethylene Glycols + Formaldehyde + Nitrogen Tetroxide 
Nitrogen Solutions + U.F. Concentrate—B5 + Fertilizers & Feed Supplements 
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DNLY the Type 13A ai 1| 
has these RumIN ETH 


e Positive Overrange Protection | 
up to full 1500 Ib. rating | 


e Fully Adjustable Ranges... 
0-20” to 0-80” and 0-50” to 0-250” H2O 
differential 





e Automatic Internal Damping 


. . fast, stable measurement 


e Simplicity . . « easiest, lowest cost 


installation, least maintenance 


¢ Convenient Zero Adjustment 


. external — no need to remove 
weatherproof cover 


e Highest Sustained Accuracy 


. even under extreme operating and 
ambient conditions 


With these basic features, plus many 
other technical refinements throughout, 
the new Type 13A d/p Cell* Transmitter 
surpasses all previous records in per- 
formance ... economy . . . convenience. 
For the complete story and a demonstra- 
tion, call your nearest Foxboro repre- 
sentative. Write for new Bulletin 13-11. 
The Foxboro Company,.3412 Neponset 
Ave., Foxboro, Mass., U.S.A. Factories in 
the United States, Canada and England. 


*Reg. U. S. Pat. Off. 


More Foxboro flow transmitters are in use by 
the process industries than all other makes 
combined! 











Cell Flow Transmitter 
design features... 






How It Works... 


An increase in differential pressure across Twin- 
Diaphragm Capsule (A) exerts force to right on 
force bar (B). Elgiloy® diaphragm seal (E) acts 
as fulcrum. Force to left at top of bar (B) causes 
flapper to approach nozzle at (H). Resulting in- 
crease in nozzle pressure is amplified by relay 
(1). This pressure is sent to feedback bellows (G ) 
which develops force to counterbalance the differ- 
ential pressure on capsule (A). The 3-15 psi out- 
put signal from relay (1), always precisely pro- 
portional to differential pressure, is transmitted 
to remote recording or controlling instrument. 








Range Wheel is continuously and easily adjustable for 
entire range whether 0-20" to 0-80" or 0-50" to 0-250" H,O. 


Easy-access screw adjustment permits field “zeroing” 
without removing weatherproof cover. 


Elgiloy® stainless alloy diaphragm seal assures a corro- 
sion-resistant, frictionless, positive pivot point. Instrument 
is constructed in 3 basic units — body, transmitter, and air 
relay block — eliminating all possibility of errors produced 
by piping stresses. 






low 
pressure 
Silicone-filled Twin-Diaphragm Capsule filters out flow 
disturbances (“noise”) at measurement source ... with- 
out loss of speed of response. Precisely matched surfaces 
of diaphragms and capsule core provide “stops” which 
give positive overrange protection in both directions. 


Rugged forged body, optionally Type 316 8.8. or carbon 
steel, gives greatest strength with least weight... ultra- 
compact design permits low cost mounting from flange taps. 

















One Answer 


= _—« -- for EVERY 
Small Forged Steel 
Gate Valve Application 





If you want a small gate valve to control pressures 
from 380 pounds at 1000°F to 2000 pounds at 
100°F ... if you want low cost operation under the 
most grueling of conditions .. . if you want top 
valve performance . . . specify Chapman List 960. 
It’s the forged steel gate valve that’s the popular 
choice for a wider variety of applications than any 
other comparable valve on the market today. 


Here’s the reason why: 


Chapman List 960 is tough 


It has wedge faces hardened to 800 Brinell 
by the exclusive Malcomizing process to 
prevent seizing or galling. Replaceable 
hardened stainless steel seat rings assure 
tight closing and smooth operation. Snug 
seating permits full pressure repacking. 
Extra strong stem and gate connections 
take unusual stresses. 


Chapman List 960 is versatile 


It's available in all standard sizes from 
14” to 2” with screw or welding ends, and 
in two types, rising stem with yolk and 
rising stem with inside screw. Made in 
various alloys and combinations of alloys, 
the Chapman List 960 guarantees reliable 
performance over an unusually wide range 
of applications. 


Whatever your needs for small forged 
steel gate valves the Chapman List 960 can 
do the job better and at lower operating 
cost. For higher pressures specify Chap 


The CHA PMA N v, alve man List 990. Write today for Catalog 10 


. and get full details. 
Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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What's Happening. .- - 


Mobil board. Lamont also will have 
charge of the company’s laboratories, and 
Holaday will serve as chairman of an in- 
terdepartmental committee set up to carry 
out product-planning functions 

Holaday joined Socony Mobil in 1937 
as assistant general manager of the com- 
pany’s laboratories. He previously had 
been a research engineer with Standard 
Oil Company (Indiana), During World 
War II, he served as chief of the Avia- 
tion section and later assistant director of 
refining for the Petroleum Administration 
for War. He returned to Socony Mobil in 
1944 as director of the company’s labora 
tories. 


Harris Venema 


David W. Harris, president of Uni- 
versal Oil Products Company for the past 
ten years, has been elected chairman of the 
board and chief executive officer. Named to 
succeed him as president is M. P. Venema, 
executive vice president since 1952 

Before joining the company in 1945, 
Harris was president of Arkansas Natural 
Gas Corporation. Prior to that he served 
as president of Orange State Oil Company 
and vice president and director of Cities 
Service Defense Corporation 

Venema has with Universal for 
than 20 years and earlier this year 
was elected a director of the company. He 
joined UOP as a junior chemical engineer 
and successively became a member of the 
Patent department in Washington, manager 
of the department, vice president and exec- 
utive vice president. 


Lee A. DuBridge, president of Cali 


fornia Institute of Technology, has been 
elected chairman of the board of trustees 
of the Air Pollution Foundation. He suc- 
ceeds Raymond B. Allen, chancellor of the 
University of California at Los Angeles 

Named vice president of the foundation 
board was Fred B, Ortman, president and 
chairman of the board of Gladding, M« 
Bean and Company. Other new appoint 
ments to the board include Dr. Allen, 
name d to he ad its resear¢ h committe A, J. 
Gock, reappointed chairman of the finance 
committee; F. M. Banks, renamed public 
information chairman, and James E. Shel- 
ton, who will continue 
foundation 


been 
more 


as treasurer of the 


James P. Shambaugh, since 1952 as 
sistant 


division 


manager of the Process Promotion 
of Socony Mobil Oil Company's 
Manufacturing department, has been moved 
up to manager of the division. He succeeds 
Arthur V. Danner, who has become 
rector and president of Mobil 
seas Oil Company 

Shambaugh joined the company in 1939 
as a chemical engineer in the Research and 
Development laboratories at Paulsboro, 


a di 


vice Over 
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Here's How to Handle Corrosives 
at High Peripheral Speeds 


a “es, 
soon 


CHEMLON YARN 
PACKING STYLE C-30 
Made of TEFLON* FIBER 
BY “JOHN CRANE” 


Chemlon Yarn Style C-30 extra tough packing gives you two 
important advantages not provided by other types of braided 
or molded Teflon packing: 1) positive sealing efficiency at high 
peripheral speeds; 2) cooler running stuffing box under severe 
service conditions. 

Style C-30 can be used to handle the most destructive acids, 
alkalis or solvents. The excellent thermal properties of Teflon, 
combined with the softness, resiliency and fluid retentive prop- 
erties of fine fiber construction, adapt it to high temperature 
conditions to +300°F. The packing is made firm and dense by 
means of a special process which eliminates large voids 

HERE'S PERFORMANCE PROOF: — Fluid 
at 170°F.— Operating conditions 
1700 rpm. or 555 fpm. peripheral speed 


handled: 45% H.SO, 


(impure 14%” pump shaft at 
Results 
service. Previous best service record 7 to 10 days 

Chemlon Yarn Packing Style C 
form, in a wide range of sizes from |<" 


16 days good 


30 is available in spool or coil 
up. Can be lubricated with 


Teflon suspensoid or various types of lubricants. 


Send for Bulletin No. P-321. Crane Packing Co., 1820 Cuyler Avenve, Chicago 13, illinois. 


in Conada: Crane Packing Co., iid, 617 Parkdale Ave, N., Hamilton, Ont 


*Du Pont Trademark 


CRANE PACKING COMPANY 
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COMPLETE RANGE OF SIZES AND MODELS IN 
BOTH MEDIUM AND HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER.. 


| 





P.952A-—Steam Turbine and Electric Motor drive gives flexibility in this compact 
Model P-ES2H size No. 25 unit. 


NATIONAL AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker “C” 
Oil and residuums. They will draw fuel oil from above ground or underground 
tanks, preheat it to proper constant temperature and deliver it to Oil Burners 
at an even pressure, best suited for the burners. Our Fuel Oil Pumping and 
Heating Units are the result of years of experience. They come completely 
equipped ready for steam, exhaust, condensate, oil suction, oil return, and 
electrical connections. All valves, regulators, etc., are readily accessible. The 
piping orrangement is easily understood. These compact, space-saving units 
are available in a range of sizes and models in both Medium and High Pressure 
types. For complete details, write for our Bulletin 40 — very interesting and 
informative. 


OIL BURNERS and GAS BURNERS LOW AIR PRESSURE OIL BURNERS 
for industrial power, process and heating AUTOMATIC OIL BURNERS, for small 
purposes process furnaces and heating plants 

STEAM ATOMIZING OIL BURNERS GAS BURNERS 

SLUDGE BURNERS, Steam Atomizing COMBINATION GAS & OL BURNERS 

MOTOR-DRIVEN ROTARY OIL FUEL OIL PUMPING and HEATING 
BURNERS UNITS 

MECHANICAL PRESSURE FURNACE RELIEF DOORS 
ATOMIZING OIL BURNERS AIR INTAKE DOORS 

DUAL STAGE, Combining Steam and OBSERVATION PORTS 
Mechanical Atomization SPECIAL REFRACTORY SHAPES 


NATIONAL AIROIL BURNER CO., INC. 


1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


For more data on advertised products, use Readers’ Service Cards, last page 


N. J., where he helped develop Socony 
Mobil’s thermofor catalytic cracking 
process, 


David P. Thornton, Jr., Southwestern 
editor of Petroleum Processing magazine, 
has joined the staff of Universal Oil Prod 
ucts Company as tech- 
nical assistant to the 
director of public in- 
formation. His work 
with UOP will involve 
the preparation of 
articles dealing with 
the installation and 
operation of its proc 

essing facilities. 
Thornton has been 
with publications serv 
ing the petroleum-re 
fining industry for the 
past 15 years. He 
Thornton joined Platt’ Oilgram 
in 1940 as market re 
porter, and two years later was made man- 
ager of the Tulsa office. From 1942 to 1946 
he was assistant editor of the Technical 
section of National Petroleum News, and 
when the name of this section was changed 
to Petroleum Processing he became South 

western editor 


William E. Ranz, associate professor in 
engineering research, at Pennslyvania Stat 
University, has been named recipient of the 
1955 Junior Award in chemical engineer 
ng, granted by AIChE 


John E. Powers, formerly with Shell 
Development Company at Emeryville 
Calif., has joined the faculty at the Univer- 
sity of Oklahoma as an assistant professor 
of chemical engineering. Another new mem- 
ber of the chemical enwinecring staff is 
©. K. Crosser, recent doctor of philosophy 
from Rice Institute 

Powers, a chemical engineering graduate 
from the University of Michigan, completed 
his doctorate at the University of California 
at Berkeley in 1954. Crosser, one time con 
nected with The B. F, Goodrich Company 
in its Research Center at Brecksville, Ohio, 
took his B.S. and M.S. degree at the Uni 
versity of Missouri 


T. L. Lenmzen and G. L. Parkhurst, 


both vice presidents, have been named to 
fill vacancies on the board of directors of 
Standard Oil Company of California. And 
J. P. Brown, with the company since 1936, 
was clected assistant secretary 

Lenzen, prior to his appointment as a 
vice president in 1952, had been manager 
of the company’s Eastern Hemisphere op- 
erations, With the company since 1928, 
he is a director of the affiliated Bahrain- 
Caltex Group 

Parkhurst, a vice president since 1949, 
previously was president of the subsidiary 
Oronite Chemical Company. He joined 
Oronite in 1946, Parkhurst is a director 
of Arabian American Oi] Company and 
lrans-Arabia Pipe Line Company 








Daniel ¢. Hamilton has been ap 
pointed manager of the Economics depart 
ment of The Atlantic Refining Company 
E. T. Knight, former acting manager, was 
made associate economist 


W. M. Murray, with Deep Rock Oil 
| Company in Oklahoma City, has been 
elected president of the National Lubri 
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Assistant Director 
of Sales 








W. SAMUEL CARPENTER, III, was 
recently named assistant director of 
sales for the Du Pont Petroleum Chem 
icals Division. 

Just prior to this assignment, M1 
Carpenter was director of manufac 
turing for the Cellulosics Division of 
the Textile Fibers Department, He 
joined the Du Pont Company in 1938 
as an industrial engineer in the Engi 
neering Department. In 1944, he was 
assigned to construction operations at 
Hanford, Washington, where the gov 
ernment’s atomic energy project was 
built and operated by Du Pont during 


World War IL. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 
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Construction under way 
on new Du Pont 
California tetraethyl lead plant 


Approximately 200 local California construction workers are now busy 


erecting a new Du Pont tetraethyl lead manufacturing plant on a site near 


Antioch, California 


facilities for manufacturing Du Pont “Freon” refrigerants 


he official ground-breaking took plac 
on August 24. Immediately following 
the engineering and construction crew 


When he returned to Wilmington in 
1945, he was assigned to the Construc 
tion Division of the Engineering De 
partment. The following year he be 
came manager of that department's 
Planning Division and later manager 
of its Industrial Engineering Division 

In 1947, Mr. Carpenter was trans 
ferred to the Rayon Division as as 
sistant to the director of production 
And in 1949. he became assistant man 
ager of “Cordura” high-tenacity rayon 
yarn sales. Then he was named assist 
ant manager of the Rayon Department 
Planning Division in 1950 

Mr. Carpenter is a graduate of 
Princeton University in chemical en 


gineering. 





chloride, trichlorethylene and perc hlorethylene 


| : } ELSE ee 


Architect's sketch of Du Pont's new integrated plant under construction at Antioch, California 


|. du Pont de Nemours & Company (inc.) 


Also completely integrated on the same site will be 


sodium, ethyl 









moved on to the site which i in the 
Diablo Valley approximate ly two miles 
east of Antioch on the San Joaquin 
River. Since then the work has been 
progressing at a rapid pace and the 
new TEL plant is 


stream in 1956 


expected fo go on 


rhe fast-growing TEL requirement: 
of the West Coast yo troleum industry 
prompted the Du Pont ¢ ompany s de 
cision to build the plant in California 
rhe convenient location of the Antioch 
site makes it readily accessible to both 
water and rail transportation 


Latest improvements 


The new West Coast plant will house 
the most modern tetraethyl lead manu 
facturing facilities in the world, It will 
not only employ the new continuons 
process deve loped by Du Pont at the 
Works plant in 


company § ( hambe rs 














California Plant 


New Jersey, but will also include many 
new refinements which make this moc 
ern process more efficient than ever. 


Why the drilling rig? 


Did you ever hear of anyone making a 
7,000-foot hole in the ground with an 
oil drilling rig—yet hoping they 
wouldn't strike oil? That's what the 
Du Pont Company did on the Antioch 
site, 





The hole will provide a means for 
disposing of brine wastes without any 
possibility of contamination of surface 
water or subterranean water resources. 
The .well was “brought in” by the 
Brown Drilling Conspany in August, 
the first part of the new project to be 
completed, 


Integrated production 


Although the original Du Pont plan 
called for only the TEL and “Freon” 
manufacturing facilities at Antioch, 
the additional facilities for making 
other chemicals will add greatly to the 
efficiency of the over-all unit. This is 
because sodium and ethyl chloride are 
essential ingredients in the manufac- 
ture of tetraethyl lead. 
Besides supplying intermediates for 
Continved —middle of next column 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division 


Sales Offices: 
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ANOTHER DU PONT MARKETING SERVICE 


New “SELL YOURSELF” 
dealer training 
program offered 


No matter how excellent the products 
he sells, a service station operator's suc 
cess depends to a large degree on how 
well he sells himself. 

But this involves intangible factors 
such as personality, friendliness, help 
fulness. How, you may ask, can you 
impart such abilities to hundreds of 
individual and independent dealers? 
Actually the problem may not be as 
difficult as it looks on the surface. 

To help you dramatize these factors 
and show your dealers how they pay off 
at the cash register, the Du Pont Petro- 
leum Chemicals Division has prepared 
a unique 30-minute presentation, An 
animated, talking ll register acts as 
master of ceremonies. This is manually 
synchronized with a full-color ani 
mated cartoon movie. 

It shows, in a very simple, easy-to 
understand way, how any service sta 
tion attendant can capitalize on every 
day human relations. And it clearly 
demonstrates the selling power of per 


TEL, the plant will also produce me 
tallic sodium for Du Pont customers on 
the West Coast. It is widely used in 
metal descaling, especially for stain 
less steel. The trichlorethylene will go 
chiefly to West Coast aircraft and metal 
fabricating industries for degreasing 
metal parts. The dry cleaning industry 
is the chief consumer of perchlorethy 
lene. 

Due to the rapid expansion of West 
Coast industry, there is a definite need 
for the new California plant. And its 
establishment will enable Du Pont to 
give its West Coast customers the ut 
most in delivery service. 

The three primary raw materials 
needed by the plant — lead, propane 
and salt — will be purchased locally. 
Propane, made from petroleum, will be 


Petroleum 





sonal neatness, friendly conversation 
and common courtesy. 

The principal characters in the mo 
vie story are on-the-ball Joe Wright, 
a successful service station operator, 
and sloppy Joe Wrong, whose poor ap 
pearance and disagreeable attitude 
drive business away from his station. 
The simplicity of the story makes it 
unusually penetrating and convincing. 

How soon would you like to make 
use of a “Sell Yourself” presentation in 
your own dealer training program? 
Any of our sales offices listed below 
will be glad to schedule it for you. 


brought into the plant from nearby re 
fineries. 


Creating new jobs 


When completed, the over-all Du Pont 
facilities at Antioch will provide pro 
duction jobs for some 500 people. The 
majority of these will be hired locally. 
At the peak of construction, about 500 
workers will also be employed for 
building the plant. 


Better Things for Better Living 
..» through Chemistry 


hemicals 


Wilmington 98, Delaware 


CHICAGO, ILL.—8 Se. Michigan Ave. 
HOUSTON, TEXAS.-705 Bonk of Commerce Bidg Phone CApito! 5-115! 
LOS ANGELES, CAL.—6!12 Se. Flower St Phone MAdison 5-169! 
NEW YORK, N. Y.—1270 Ave. of the Americos Phone COlumbus 5.2342 
PHILADELPHIA, PA..—3 Penn Center Plaza Phone LOcust 8-353) 
IN CANADA, Du Pent Company of Conadea Limited—Petroleum Chemicals Division—80 Richmond Street West—Toronto |, Ontario 

OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Delaware 


Phone RAndoiph 6-8630 PITTSBURGH, PA.—Room 510, Alcoa Bidg Phone ATilantic 1-2933 
SAN FRANCISCO, CAL.—Room 626, 111 Sutter St., Phone EXbrook 2-6230 
SEATTLE, WASH.—Room 215, 4003 Aurora Ave Phone MElrose 6977 
TULSA, OKLA.—P. O. Box 730 Phone LUther 5.5578 


ADVERTISEMENT —Prepored for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 


Printed in U.S. A 





What's Happening... 


cating Grease Institute, Serving with him 
will be J. W. Lane, Socony Mobil Oil 
Company, named vice president, Other 
A. a Daniel, Battenfield Oil 
& Gas Corporation, made treasurer, and 
Harry F. Bennetts, who continues as execu- 
tive secretary 


officers are 


g. 2. Kirberg, former manager of the 
process division of Gulf Oil Corporation's 
Manufacturing department, has been named 
coordinator. He will 
be responsible for co- 
ordinating the long- 
range plans for the de- 
partment with those of 
other departments of 
the company 

Other new appoint- 
ments in the Manufac- 
turing department in- 
clude the assignment 
of B. R. Dorsey, who 
was manager of an 
affiliated refinery in 
Venezuela, to a posi- 
tion as administrative 
assistant to the vice 
preside nt 


Kirberg 


R. S. Justiss, who has been managing the 
previously-designated Construction and 
Maintenance division, becomes chief en- 
gineer for a newly-created Engineering di- 
vision 

P. K. Kuhne, former assistant manager of 
Gulf’s Technical division, has been made di 
rector of the Products division, which is 
taking over the functions of the Technical 
division 

Paul Siecke, former assistant manager of 
the Process division, becomes chief process 
engineer responsible for directing the work 
of the Process division 


John F. Campbell has been appointed 
field director for the API's Oj] Industry 
Information Committee. Formerly Mid 
director for the industry 
wide public relations program, he also has 
served as district representative in the Bos- 
ton and Chicago offices 


west regional 


J. W. Lenon, senior district representa 
tive in the Kentucky-Ohio-Tennessee dis 
trict office at Cincinnati, was named 
Campbell's successor in Chicago, as Mid 
west regional director. John Richardson, of 
the Cincinnati office, was promoted to the 
Le non vacancy 


E. S. Pettyjohn, since 1945 director of 
the Institute of Gag Technology, affiliated 
with Illinois Institute of Technology, has 
Dr. Henry R. Linden, research 


director, will serve as acting director until 


resigned 
a successor to Pettyjohn is selected 


L. T. Wilson, has been made manager of 
the Shell Oil Company of Canada, Ltd., 
refinery at Montreal East. He formerly was 
superintendent of the Shell refinery at 
Norco, La. He started with the Shell or 
wanization in 1935 as a junior inspector at 
the Wilmington, Calif., refinery. Since then 
he has Shell re 
fineries tech 
nolowist, assistant manager of the Catalyti: 
Cracking de partment, 
tendent and superintendent 


served in a number of 


holding positions as senior 


assistant superin 


Nicholas J. Campbell, Jr., has been 
elected vice Petroleum 


manager of the com 


president of Creok 
Now 


Corporation 


December, 1955—Perro.et 


Amazing line Savers 


FOR PIPEFITTERS ¢ ELECTRICIANS 
PLUMBERS « MAINTENANCE MEN 


Deep-Cut Hole Saws 
cut through 
METAL 
PIPE 
woop 
PLASTER 


any machinable 
material 


SEE THEM 


Write for catalog of 
Millers Falls Tools 


Save time. Save work. These rugged new 
hole saws will speed up countless jobs for 
you. With a special high speed steel cutting 
edge welded to a tough chrome-vanadium 
body, they bite through practically any ma- 
terial. 

You can use them to cut into metal pipes 
and tanks — or for boring holes fast in walls, 
floors and partitions. They go through wire 
nails, screws, metal lath and most other metal 
obstructions without damage to their sharp 
cutting teeth, 

Depth of cut is a full 244”. And, since 
these saws can follow through the holes they 
make, you can cut to almost any depth by 
removing the core as you go along. Good 
chip clearance, so necessary for rapid cutting, 
is assured by the spiral elevator groove in 
the body of the saw. 

Get a set of these remarkable new Millers 
Falls Deep Cut Hole Saws. They come com- 
plete in the compact steel carrying case 
shown above — 6 saws from 14,” to 2%.” 
diameter, plus 2 mandrels with %” pilot 
drills. Buy yours today. They'll pay you back 
fast in the time and work they save. 


AT YOUR SUPPLIER TODAY 


MILLERS FALLS 
TOOLS 


MILLERS FALLS COMPANY 


Dept. PF-2, Greenfield, Mass. 


SINCE 


1868 


For more data on advertised products, use Readers’ Service Cards, lost page 





at's Happening. « « 


pany'’s Law department in Caracas, Vene 
zuela, he will be transferred to the New 
York office 
Campbell started with Creole in 1947 
as an attorney in its New York office, and 
in 1950 was transferred to the Caracas of 
‘ * | fice where he was appointed assistant man 
Vv & R Ti Cc A L oa | ager of the Law department. He was made 


manager in October 1953 


Edgar C. Britton, director of the Edga: 
: C. Britton Research Laboratory of The Dow 
{ 4 Chemical Company in Midland, Mich., 


and past president of the A.C.S., has been 
WITH : , chosen to receive the Perkin Medal of the 


, American Section, Society of Chemical In 

NO SUBPAERGED ‘ dustry, for 1956 
RE Joseph G. Davidson, vice president of 
ihe s Union Carbide and Carbon Corporation, 


has been awarded the Chemical Industry 

, Medal for 1955, conferred upon him for 
FOR PUMPING “conspicuous service to applied chemistry.” 
Presentation of the award took place at a 


ABRASIVE : meeting of the American Section of the 


Society of Chemical Industry in New York 


CORR OSIVE Joseph W. Calby has joined Acheson 


‘ Industries, Inc., as as- 
SLUR | sistant to the techni- 
RIES : cal director. He was 
d ‘ assigned to the com 
pany’s Newark, N. j 
offices. Calby previ- 
ously was stationed at 
the Army Chemical 
Center as a group 
leader of piloting 
processes for making 
toxic agents, and one 
time served The At 
lantic Refining Com- 
pany as an assistant 
chemical engineer in 
the Economic Evalua- 
tion division 


2” Dual Discharge 
Pump for pumping 
molten caustic slurry. 





Cross section of Calby 
Dual Discharge 
Pump. 


Robert E. Wilson, chairman of the 
board for Standard Oil Company (In 
This rugged type of service calls for pee _ ee a chairmanship of 
advanced design: — extra heavy shaft the Petroleum and Natural Gas division 
deubbhiin d ; ’ of the Committee of American Industry 
sOvnIO porte comme to equalize the The committee is a division of the Na 
side thrust of the impeller, and tough tional Fund for Medical Education. A 
abrasion-corrosion resistant alloys. The number of men prominent in petroleum 
dual discharge pump illustrated here in- | affairs will serve with Dr. Wilson 
corporates these features and dispenses 
with bearings or packing below the Arthur M. Sherwood, legal counse! 
cover plate where they would be in con- for Socony Mobil Oil Company, has been 
tact with the liquid. moved up to assistant secretary. Sherwood 
Difficult pumping problems, particu- joined the company in 1954 as legal coun 
larly in the process industries, have been sel. He previously had been associated with 
our specialty for ninety- a New York law firm 
one years. Perhaps we 
can be of help to you. Sam E. Powers, Sr., has been pro 
Write us — no obligation. moted to foreman of the Railroad and 
Shipping department at Humble Oil & 
Refining Company's Baytown, Texas, re 
finery. With Missouri Pacific Railway 
= Company before he joined Humble in 
1942, he has been clerk, yard supervisor 
¢ E and one time served on a training assign 


ment as foreman of the Railroad depart 


ment at the refinery 
ve U ~ PP 2036 te compe | 
203-6 for plete 
ry of acid Phillip Ss. Magruder, executive vice 


O} and chemical pump president and a director of General Pe- 
+ 


date. troleum Corporation has completed 30 
years with that company. A vice president 
since 1946, he was appointed a director of 
the corporation and manager of its Manu 


371 MARKET STREET, LAWRENCE, MASS, | facturing department in 1945. He joined 
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ROCKWOOD ALL-PURPOSE FOAM can be used to blanket fires in alcohols, ethers, esters, ketones, as well as petroleum products, 


Now...one Foam extinguishes 
both petroleum and alcohol fires 


New Rockwood All-Purpose FOAM 
does the work of two products. Sim- 
plifies training of fire fighting per- 
sonnel and cuts down fire protection 
inventory. Rockwood All-Purpose 
FOAM quickly puts out fires in alco- 
hols, ketones, ethers and similar 
water soluble materials as well as 
petroleum derivatives. 

Rockwood All-Purpose FOAM re- 
duces fire protection equipment for 
fire departments and plants which 
must deal with more than one type 
of fire hazard, and is ideally suited 


for Rockwood'’s SpotPROTECTION 
or fixed piping systems. 

Rockwood All-Purpose FOAM is 
well suited for use by municipal 
fire departments, oil refineries, dis- 
tilleries, chemical and other indus- 
trial plants 

Rockwood All-Purpose FOAM 
liquid with standard Rockwood 


FOAM nozzle provides the simplest, 
fastest means for extinguishing al- 
cohol, solvent fires. The FOAM noz- 
zle attaches to a hose connected to 
the discharge gate of a fire truck, 
hydrant or interior hose station. 

Specify new Rockwood All-Pur- 
pose FOAM, put this versatile fire 
fighter to work for you. 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water . 




















12” STANDARD FOAM NOZZLE AND PICK-UP TUBE discharges 60 g.p.m. at 100 p.s.i. 


Range: approximately 55 feet. 


December, 1955—PErTROLEUM 


.. fo Cut Fire Losses 


SEND FOR THIS INFORMATIVE BOOKLET 


| 
| ROCKWOOD SPRINKLER COMPANY 
j Portable Fire Protection Wie" 


1087 Harlow Street « pone! 


| Worcester 5, Mass. 
illustrated 


Please send me your 
| booklet on Rockwood fire fighting 
| products 


r= 

Title 

| Company 

Street 

Zone 


j City State 
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MTR AINE SENS 










































































UNITED STATES PIPE & FOUNDRY Co. 


Seid lecduid Lilin é 


BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, CLEVELAND, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 
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3 PROBLEMS 


each different 


1 SOLUTION... 


stainless steel 


Centrifugal Castings 


Heavy Wall stainless steel pipe, centrifuge bowls, hollow 
billets for finely drawn hypodermic needle tubing . . . 


These are among the many end uses for metal mold 

: ——_ : centrifugally cast cylindrical shapes. They are typical 
of the exacting, difficult service conditions to which 
this product is subjected. All three examples shown 
demonstrate the fundamental versatility of this 
manufacturing process—unequaled product soundness — 
from hypodermic needle stock subjected to the repeated 
stresses of cold reduction, to the centrifuge bow! spun 

















at 1800 RPM, to the petrochemical plant reactor ' 
piping that must pass hydrostatic pressure tests equal 

to 90% of the Yield Strength of the metal. These are 

the proving grounds of quality —of the ability to meet 

even the most exacting of product specifications. 





We welcome your inquiries. For descriptive literature 
on the versatile metal mold process, write to 
United States Pipe and Foundry Company, 

Special Products Division, Burlington, N. J 


Study these advantages for your 
iy os cylindrically-shaped products 





@ Reduced processing time and increased production, 
@ Design of parts to suit the specific job requiremenis 
by selecting the correct alloy —not the next 


best available alternate. 
@ Conservation of expensive metals and alloys — especially 


on tubular parts now produced from solid sections. 


SIZE RANGE 


AND COMPOSITION ——> 


FLEXIBILITY Outside Diameter—4’’ to 36” 
Wall Thickness—%” and up 
Length—Up to 16’ in the “as-cast” condition 


Types of Stainless Cast—All Standard AISI and ACI 
grades of ferritic and austenitic stainless, including 
No. 20 Alloy, 17-4 P H, 17-7 P H and E.L.C. grades. 








ms What's Happening. . - 


| General Petroleum in 1925 as a tester in 

| the Gas department at the company’s re- 

| finery then located at Vernon, Calif. He 
became manager of the Gas department in 
1942, having served 13 years as general 
superintendent 


| Nat C. Robertson has been appointed 

| director of research for Escambia Bay 

| Chemical Corporation, a concern with a 

| multi-million petrochemical plant under 
construction near Pensacola, Fla. Dr. Rob- 

| ertson will make his headquarters tem- 

| porarily with the National Research Cor- 
poration in Cambridge, Mass., where he has 
been director of the Petrochemical depart- 
ment for several years. 

During World War II Dr. Robertson was 
| with Standard Oil Development Company, 
| conducting special research projects in 
| synthetic rubber. From 1947 to 1951 he 

was in charge of a physical chemistry re- 
| search group with Celanese Corporation 
of America 


George A. Lindquist has been made 
| construction manager of H. K. Ferguson 
Company's ten-state Western district 


Alex G. Oblad, manager of research 


ay 
x | and development for Houdry Process Cor- 
| poration, has been elected chairman of the 
| American Chemical Society's Division of 
Petroleum Chemistry. He Dr. 


suc¢ ceeds 
Everett C. Hughes, chief of the chemical 
T Li k Fi M * f e p fit | | and Physical Research division of The 
a | Standard Oil Company (Ohio). 

Oo ic ire ain ain ro t S. Dr. Sherman S. Shaffer, staff associat 

in the Refining, Technical and Research 

Close inspection reveals much more than meets the eye in this gg Seman So he —— oo, 
petroleum refinery pump room, “Automatic” FIRE-FOG protec- named chairman-elect. Also serving with 
tion, ENGINEERED to this specific risk, is ready at all times to | Dr. Oblad is Wheeler G. Lovell, director 


of automotive products developing for 

detect and extinguish fire, should it threaten to destroy property, | Ethyl Corporation, He was re-elected sec- 
halt producti d fit retary-treasurer : 

Se PPOSUEREN, FOSUES Prone. Chosen to represent the division's six 

geographic areas on the division executive 

This is but one type of a wide variety of fire-fighting committee: John S, Ball, Bureau of Mines, 

‘ : | Laramie, Wyo.; Dr. Philip C, White, Pan 

systems designed, manufactured and installed by American Refining Corporation, Texas 

“Automotic” Sprinkler Corp. of America. Others employing a, hy =| om omg Re aenprenes, 

: Standare il Company (Indiana), 1it- 

AIR FOAM, high or low pressure CO2, Dry Powder, etc. stand ing; Dr. Leslie C. Beard, Jr., Socony Mo- 

: : bil Oil Company, New York; Dr, John 

t , pany, 

guard over scores of petroleum and petro-chemical properties WW, Giewke, Eeceny Mebi’s Packdees. 

throughout the world. J., plant, and Dr, Jerry McAfee, Gulf Re- 


search & Development Company, Pitts- 
The time to plan ENGINEERED “Automatic” FIRE PROTECTION curgs 
is before fire strikes——not after fire has destroyed. Contact | P. V. Keyser, Jr., has been named 
your nearest “Automatic” Sprinkler fire protection engineer for president of the new Mobil Overseas Oil 


Company, Inc., established to handle 
an appointment with a Safety First future. He'll gladly prepare foreign operations for Socony Mobil Oil 
a fire protection analysis for you without cost or obligation. ee Inc. (See What's Happening.) 

e will continue as a director and vice 
president of Socony Mobil. Named as vice 
president in charge of manufacturing is 
R. R. Jackson, who also will serve as a 
director, W. L. King was named director 

3 sé and general counsel, and » H. B. Wella- 
Me cott was made director in charge of fi 
nance. A, L. Lanckton was elected secre 


> t , 
SOURCE? as 5 ee comptroller, and F. L. 
CORPORATION OF AMERICA Bernard F. Kallas, formerly with th 


YOUNGSTOWN, OHIO South Dakota highway department, has 

been appointed to the research staff of the 

Asphalt Institute. He will serve as assistant 

Offices in Principal Cities of North and South America in direct charge of laboratory activities 


Until accepting his new position, Kallas 
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LaBorATORY TESTS 
PROVE PRITCHARD 
FILLING SUPERIORITY... 


At Pritchard’s modern cooling tower research facil 
ities, impartial comparative tests have been run on all 
known commercial deck filling now in use in counter 
flow cooling towers. Performance of decks were 
determined under identical conditions of water flow, 
air flow, inlet wet and dry bulbs and heat load, all 
precisely controlled to give extremely accurate per 
formance data. Under these rigid conditions, Pritch 
ard deck fill demonstrated its superiority over other 


commercial designs 


Performance is not the only factor in Pritchard fill 
ing design. It is conservatively sized to give years and 
years of service without deterioration. It is sturdy and 


permanently positioned. It is not subject to displace 


ment from high winds or any other operating condi 


tions. Yet it is easy to remove for access to the tower 


Made of clear all heart redwood 


Pritchard filling, proved best by laboratory test, is 


one more reason to choose Pritchard Cooling Towers 


GET ALL THE FACTS 
BEFORE YOU CHOOSE! yA 


ALES 

“ANSWERS TO 15 QUESTIONS ABOUT PRITCH- a 
ARD INDUCED DRAFT COOLING TOWERS” is a 
oe — It gives you the answers to e006 40 nee coe a 
nearly every cooling tower problem; includes tips h d 
on how to choose cooling towers; other valuable eee: 9 = . Prite ar & Co, 
data. This brochure takes you right inside a typi PEARL SENTATIVES OF CALIFORNIA 
cal Pritchard tower to show you feature by (a RaC/aas C/THEE 
feature—why Pritchard is the new design leader. /@OmM COAST 
Write for this complimentary brochure on your eo 
company letterhead today, won't you? 


O1/NG FOWERS 





Dept. 465, 462% 





HEAT LOST IN FLUE GASES 


PER CENT 











—- EXCESS AIR LOSS 














TOTAL AIR - PER CENT 

The new Bailey Oxygen-Combustibles Analyzer-Recorder (shown at 
right) provides a continuous two-in-one check of combustion efficiency 
by recording both oxygen and combustibles in flue gas. As shown by 
above chart, both measurements are needed to determine combustion 
efficiency. 


BAILEY announces:.:- 


New 2 in 1 way to measure 


Combustion Efficiency 


The new Bailey Oxygen-Combustibles Analyzer-Recorder gives you a continuing double 
check on combustion economy. It’s fast response measures and records: 


1. Excess air—regardless of the fuel or combinations of fuels being burned. 


2. The mixing efficiency of your fuel-burning equipment —by indicating the amount 
of combustibles in your flue gas, resulting from incomplete mixing of fuel and air. 


Combustion efficiency depends upon fuel-air sharply if there are further decreases in the air-fuel 


ratio. ‘Too much fuel can be even more costly than 
too much air, And because of the interdependence 
of these two factors, no control that measures only 


one of them can give you complete protection. 


Now, for the first time, you can check both with 
a single fast acting instrument, using the new 
Bailey Oxygen-Combustibles Analyzer-Recorder 
for industrial furnaces, kilns, heaters and boilers. 


Fuel economy improves as excess air is reduced 
—until unburned fuel begins to show up in the flue gas. 
When this happens, combustion efficiency drops off 


ratio. That’s why combustion gases must be ana- 
lyzed for both oxygen and combustibles to get a true 
indication of efficiency—and that is why Bailey 
coordinates both measurements on the same chart, 
to show when excess air may be reduced safely with- 


out danger of greater losses from unburned gases. 


The Bailey Oxygen-Combustibles Analyzer is 


an approved combustion safeguard. 

Ask your local Bailey engineer for suggestions 
on application, Equipment details in Product 
Specifications 65-1 and E12-5, P31-4 


BAILEY METER COMPANY 


1043 IVANHOE ROAD 
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What's Happening. « « 


served in the South Dakota soils labora- 
tory, assigned to the design and control of 
bituminous mixtures 


John W. Crowther has been named 


product manager tor chlorinated solvents 
of Frontier Chemical Company in Wichita, 
Kansas. The new chlorinated solvents line 
is in addition to the company’s chemical 
production at its Wichita and Denver City, | 
Texas, plants. 


John A. Nevison has been appointed 
head of a new Licensing section of The 
Atlantic Refining Company’s Research and 
Development department, He succeeds 
Byron E. Milner who was made technical 
assistant to the vice president and man- | 
ager of the Manufacturing department. 

Nevison has been assistant head of the 
Licensing section since its organization in 
1952. He joined Atlantic in 1935. 

Named to replace him as assistant man- 
ager is James H. McCullough, who has 
been in process development and plant ex- 
perimental work for the Research and 
Development department. He has been 
with the company since 1926 


Paul H. Smith has been elected vice 
president of Refinery Engineering Com- OF 
pany. Formerly chief estimator, he steps oblem: 
up to vice president in charge of construc- | la ° 
tion. Other new appointments in the or- | rge Producer o 
ganization include: | 
D. F. Ferguson, named process develop- 
ment engineer; A. C, Frederick, chief 
process engineer; D. B. Crawford, chief 
estimator, and W. L. White, D. R. Turner | 


and L. D. Travis, all made project engi- 
neers 








Asa V. Call, Los Angeles businessman, 
has been elected to the board of directors | 
of Standard Oil Company of California 
He has been president and director of Pa- 


cific Mutual Life Insurance Company since 
1942 


A. D. Suttle has been promoted to senior 
research chemist in the Research and De 
velopment department at Humble Oil & 
Refining Company's Baytown, Texas, re- 
finery. He will direct his research efforts | 
to studies in radiation chemistry. Dr 
Suttle received his Ph.D. in radiochemistry 


ety val 
at the University of Chicago Problem for t jae 


a 
his company, nO longer g 


Warren E. Lovejoy has been named 
manager of the Safety division, Personnel 
department, Standard Oil Company of 
California. He succeeds the late R, E. Don- / Have you considered 
ovan, Lovejoy joined Standard in 1924 / 


as an estimator and personnel representa- what BS&B Safety 


tive and was named personnel supervisor | Heads can do to ts 
of California Research Corporation in ' ae improve the safety of 
1951. He was appointed assistant to the ' 


rized 
manager, Safety division, in 1953 : yer proses 
equipment? Complete » 
E. A. Malick has been promoted from Mey | PA information on the 
assistant manager to manager of Phillips | "amps of pnoouet many possible 
Petroleum Company's Rocket Fuels di- \ applications of BS&B 
y woo in the te a cg ye \ Safety Heads will - cannes tae. 
department at McGregor, exas » Mi. \ 
Arnold has been acting as manager of the te be sent on request. 
division, in addition to his duties as man- 


ager of the Research and Development de- | BLACK, SIVALLS & ESRYSON, INC. 
partment Safety Head Division, Dept, 2-F12 


Other management changes in the 


Rocket Fuels division include L. A. Macuila, 7500 East 12th Street Kansas City 26, Missouri 


promoted to succeed Malick as assistant 
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RECORD? 





It’s a safe bet 
you WILL...with an 
AIRETOOL Tube 


Expansion Control 


Nothing beats betting on a sure thing! And that you do when you rely 
on the Airetool tube expansion control system, Automatic, the Airetool 
system with its preset control quickly rolls joints to a uniform tightness. 
Gives maximum boading between tube and sheet. Over-rolling is, there- 
fore, eliminated .. . a rolling time is notably shortened, from hours 
to minutes. 


Motors are available in four sizes to supply proper power for your 
purpose, Entire system is portable. 


Call for an ON-YOUR-JOB DEMONSTRATION Today! 


BRANCH OFFICES: 
New ‘York, Chicago, Philadelphia, 


Tulsa, Houston, Baton Rouge. iF | R I T q) Q) t 
/ A 7 
“Sj 


REPRESENTATIVES MANUFACTURING COMPANY 

in principal cities of U.S.A., 

Canede, Mexico, England, South 

America, Puerte Rico, Jepen, ttaly, 

Hewall. 

European Plant, Airetoo! Nederland 

N.V., Vieerdingen, The Neder- 

lands, 


\ 


“There's an Airetool Tube Cleaner and Tube Expander for Every Type of Tubular Construction.” 
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manager, and A. E, Inman named man- 
ager of management services; J. F. Sauls as 
manager of employe relations, and J. E. 
Dillingham, manager of contracts and fin- 
ance. F, M, Files continues as manager of 
manufacturing, with R. J. Martinelli ap- 
pointed as assistant manager 

A new Technical Development branch 
was organized, with E. F. Fiock as tech- 
nical director and J, A. McBride as assis- 


tant technical director 


Cecil Morgan, government relations 
counselor for Standard Oil Company (New 
Jersey) and a former vice president and 
director of Esso Standard Oil Company, 
has been appointed executive assistant to 
Jersey Standard’s chairman of the board 
With the Jersey organization since 1936 
when he joined Esso Standard’s legal staff 
at Shreveport, Louisiana, Morgan succeeds 
George Koegler who became Jersey's depu- 
ty general counsel 

Before joining Esso Standard’s legal 
staff, Morgan served as a U. S. Commis- 
sioner in the Western District of Louisiana 
as representative and senator in the 
Louisiana Legislature and as a district 
judge 


He became a vice president of Esso 
Standard at Baton Rouge in 1949 and 
transferred to New York in 1952 after his 
election to the Esso Standard board 


Arthur L. Baron, with Esso Research 
and Engineering Company at Linden, N 
J., has scored first place in the AIChE’s 
annual student contest, The problem this 
year was to evaluate a solvent-recovery 
problem with a simple-distillation process 
Baron is a recent Cooper-Union graduate 

Ihe second-prize winner was John C, 
Zahner, who is completing courses at the 
University of Illinois. Ronald L. Hartman, 
who will join Shell Oil Company at its 
Norco, La., refinery, placed third in the 


contest 


Honorable mention went to Leon Leh- 
man, who is studying at the University of 
Michigan; Gene M. Pettingill, a Unive: 
sity of Colorado graduate now with Du 
Pont Company, and Paul E. Otto, who 
attended Louisiana State University and 
now is also with DuPont 


Robert Lamar Pigford, chairman of 
the Chemical Engineering department at 
the University of Delaware, is the recipient 
of the Professional Progress Award in 
Chemical Engineering, sponsord by Cela 
nese Corporation of America and admin- 
istered by AIChE. The award came as 
recognition of his “leadership in the engi 
neering science approach to the education 
of chemical engineers and through ex- 
ample, in the practice of chemical engi- 
neering.” 


George R. Ferguson, formerly general 
manager of California Texas Oil Com- 
pany’s Far East division, has been appoint- 
ed gencral manager of a newly-formed 
North Europe division. He will be re- 
placed in the Far East by William E, Mur- 
ray, with the company many years in the 
Orient 

Named as general manager of a new 
South European division is William 
Schwarz, formerly Caltex shareholders rep- 
resentative in Italy. His division covers 
Austria, Cyprus, Gibraltar, Greece, Italy, 
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5 SPECIAL CONCRETES 
MADE WITH LUMNITE CEMENT 


1. Refractory insulating concrete— |» stric 
columr reactor egenerator fractional dis 
and thermal alkylation unit and flash to 


ntiny pre sre t 
2. Abrasion-resistant refractory concrete Cotalys! 
tronster and discharge ne reforming chambers, go 
le eactor cyclones and tronster lines, regener 
tor cy nes and return lines 
3. Refractory concrete r facings in refractory ves 
sels with ser e temperature t 600° F 
4. Corrosion-resistant and refractory insulating 
concrete—Linings in regenerator exhaust lines, stacks, 
ducts 
5. Corrosion-resistant concrete—!n linings for copper 
sweetening tanks, storage tank waste-disposa , 
tems ond acid trenches 


UOP Fluid Catalytic Cracking Unit, McMurrey Refining Co., Tyler, Texas 


Which of these concretes 
can save you the most time and money? 


Industrial concretes made with Lumnite* 
resist heat... resist corrosion ... and insulate! 


Solve heat, corrosion and insulation problems in your 


refinery with concretes made with Lumnite calcium- 
aluminate cement. Placement is fast and easy—by plas- 
tering, pouring or guniting. You'll make rapid repairs 
because special Lumnite-made concretes reach service 
strength within 24 hours! 

And for even greater convenience, try castables. Pack- 
aged castable mixes containing Lumnite cement and 
selected avgregates assure the right concretes for a wide 
variety of refinery applications. All you do is add water, 
mix and place. Castables are made and distributed by 
leading manufacturers of refractories. 


Chances are all five of these 


Lumnite-made industrial 


concretes can save time and money for you. Check the 
list above to see where cach one can do the best job in 
your refinery. And write today for detailed information on 


industrial concretes made with I linnite cement 


UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES STEERS Ws) conronation SUBSIDIARY 


100 Pamk AVENUE, NEW youn I7 .. ¥ 
Slhany « Dirmangham hi , Cia liaytor ynsas City 
Minneapolis «+ New Tork Phala 1 shu I aco 
*"LUMNITI w reg ‘ rack ste 


cement manufactured by Universal Atlas Cement Con 


nit 
FOR INDUSTRIAL CONCRETES 
REFRACTORY © INSULATING * OVERNIGHT « CORROSION-RESISTANT 





United States Stee! Hour~Televised on alternate Wednesdays— See lo 


December, 1955—PETROLEUM REFINER 


your 1 station 
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ALUMINUM 
















the heat exchanger tubing 


that COSTS LESS; 
resists corrosion, provides 
maximum heat transfer 











Two important advantages of aluminum make 
it the natural choice for heat exchanger tubing 
for most applications. The charts below 
illustrate cost savings and length of life that 
aluminum offers. In addition, aluminum heat 
exchanger tubing provides improved heat 
transfer rates due to its exceptional non-foul- 
ing characteristics. 

To help you put these advantages to work in 
your heat exchanger operations, Reynolds engi- 





See Reynolds New Program ‘‘Frontier'’-—Sundays on NBC-TV. 


@ REYNOLDS 


neers have prepared a sixteen page brochure 
titled “Reynolds Aluminum for Heat Exchang- 
ers.” This booklet covers detailed engineering 
information necessary to the best use of alu- 
minum in many types of heat transfer. The 
brochure, dealing with some of the varied 
application possibilities, is reproduced on the 
adjoining page. Copies of the brochure may be 
obtained by using the coupon in the lower right 


hand corner of this advertisement. 


























































Comparison of Aluminum Service Cost in % of other materials 


Cost Comparison 
in % of Other Materials 


Admiralty 6 
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Comparable Unit Cost of Mest Frequently 
Used Heat Exchanger Metals 
Service 
Absorber 
Aluminum 3003-H14 Intercooler 
(35-14) sl Siiteeen 
Overhead 
Aluminum Alcted 3003-H14 eae Cond 
(Alclad 35-H14) ra 
Overhead 
sioot | ERS > see 
Amie Debtoie 
Cooler 
Stointess Steot Type 304 | Aim i SSS 











{ 


ALUMINUM OTHER METALS 
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REYNOLDS METALS COMPANY 
¥.0. Bex 1800-——CT 
Louisville 1, Kentucky 


Please send me your |16-page brochure entitled 


Street Address... 
SP RE) Vrs eee 
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f ANOTHER NEW TE INSTRUMENT— 
A SELF -GALANCING 
". \ WOICATOR 
° "| WITH BUILT-IN 
t= | KEY-TYPE OR 
PUSH - BUTTON 
SWITCHES . 


PRRRUSHARUARARESRRRARERBRARSRASRRRRRRRREREBERERERRRRRERERERRRRERERERERERRLAL® 


aahnaae 





FUNCTION 
To check rapidly and accurately the 
temperatures at numerous points in 
any process. 


DESIGN 

This instrument incorporates a 
simple electronic continuous bal- 
ancing system with only two 
moving parts. Twenty-three 
scale ranges are provided: from 
~320° to --200'F. up to 0” to 
3000°F. Accuracy is +% of 
1% of scale range .. . sensitiv- 
ity is 1/20 of 1% of the range. 
Automatic cold-junction com- 
pensation is provided. 


The maximum capacity of the 
indicator with built-in key 
switches is 48 points for thermo- 
couple use and 36 points for 
resistance bulbs. With push-but- 
Interior view of indicator with hinged ton switches the maximum is 24 


cover removed and key switch panel points for either thermocouples 
opened to show details of construction. or resistance bulbs. 


OPERATION 


Read scale at hairline in window . . . 
the next reading will be ready be- 
fore you can log the last measure- 
ment. Balancing speed for full scale 
deflection is four seconds. 


Write Today For Catalog 61- x 
For Complete Details. 


New T-E Push-Button Selector Switch 
Unit with capacities up to 36 thermo- 
couples or resistance bulbs. A larger 
case with capacities up to 72 sens- 
ing ts is availabl 


Features self-locking push-buttons that release automat 
ically when any other button is pushed. Also possible 
to obtain average temperature readings over several 
points by depressing the buttons simultaneously. 
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Pyrometers * Temperature Monitoring Systems + Thermocouples * Protection Tubes 
Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


Thermo Electric @, dec 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO fo} 
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Portugal, Spain, Tangiers, Turkey and 
Yugoslavia. 

The North European division consists of 
the United Kingdom and Ireland, Algeria, 
the Azores, Iceland, Tunisia, Scandinavia, 
the Benelux countries, Finland, France, 
Germany and Switzerland 

S. H, Kuhn, who has been with Caltex 
and predecessor companies 35 years, was 
named general manager of the company’s 
Australasian division 


R. W. McOmie, manager of Shell Oil 


| Company’s new Anacortes, Wash., refin- 
| ery, has been appointed general manager 


of refineries and assigned to the company’s 
head offices in New York. He will be re 
placed at Anacortes by R. C. Barton, now 
superintendent of the refinery 

McOmie joined Sheli in 1927 as a 
chemist at its Martinez, Calif., refinery 
He progressed through various West Coast 
positions, and in 1943 was named assistant 
refinery manager at Wilmington, Calif. He 
was appointed manager there in 1946, and 
held that position until he was assigned to 
the new Anacortes plant 

Barton has been with the company since 
1934, After serving in a number of tech- 
nical and operating positions, he was ap- 
pointed superintendent of the Martinez re- 
finery in 1949. That was the post he held 
when he was transferred to Anacortes 

He will be succeeded as Anacortes re- 
finery superintendent by J. B. Wyman, 
now assistant manager of Shell’s New York 
Manufacturing Operations department 

In other changes in the company’s 
Manufacturing department, L. R. Gold- 
smith, manager of manufacturing, will be- 
come general manager of the technical de- 
partments. 


George H. Fremon has been ap- 
pointed patent coordinator for Carbide 
and Carbon Chemicals Company, a di- 
vision of Union Carbide and Carbon Cor- 
poration. He will headquarter in the com- 


| pany’s New York offices, working closely 


with all groups in the company concerned 


| with patent matters. 


Fremon joined Carbide and Carbon in 
1937, and participated in much of the 
pioneering work on the development of 


| vinyl polymerization techniques and _ the 


evalution and application devélopment of 
vinyl resins. More recently he has concen- 
trated on the development of new syntheti 
acrylic fibers. 


Clayton F. Ruebensaal, author of 
the article appearing on page 120, has been 
appointed manager of commercial plan- 
ning for Texas-U. S. Chemical Company. 
He formerly was manager of commercial 
development for Naugatuck Chemical 
division, United States Rubber Company. 
Texas-U. S. is equally owned by the rub- 
ber company and The Texas Company 


Ray P. Teele, a member of the Photom- 
etry and Colorimetry section of the Bureau 
of Standards, has been appointed a mem- 
ber of the National Research Council 


Walter Gordon Whitman has been 
elected president of the AIChE, He is 
conference secretary-general of the United 
Nations International Conference on Peace- 
ful Uses of Atomic Energy and a professor 
and head of the Chemical Engineering de- 
partment at Massachusetts Institute of 
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NEW Tuffy: FERRULE GIVES EYE SPLICE 
STRENGTH OF Tuffy: SLING FABRIC 


No Increase in Cost For 


Smoother, Safer Factory 
Ferrule Splice 


In the most important sling de- 
velopment since Tuffy machine 
braided wire was introduced, Tu. fy 
now offers sling users greater safe- 
ty, faster sling handling, and more 
sling-eye strength—at no increase 
in price. 

















It’s all made possible by a new steel 
ferrule used on all Tuffy Slings. 
This ferrule, slipped over the splice 
of the eye and pressed on under 
great pressure, holds so tight that 
it gives the eye of the sling 100 
per cent of the strength of the ma- 
chine braided wire fabric. The 
tucked-in splice is completely cov- 
ered—the swaged ends of the fer- 
rule leave no abrupt edges to catch 
on loads or to injure workers’ 
hands. 














Good Man To Know— 
Your Tuffy Distributor 


Tell him your requirements. Then let him save 
you the time, trouble, and money of carrying 
an inventory. He will stock the Tuffy Slings 
you want and Tuffy Hoist Lines to team up 
with your Tuffy Slings. 







Teamed up with the Tuffy machine 
braided sling fabric, this new fer- 

, rule makes Tuffy the sling handler’s 
@ The force of friction set up favorite for every job. 


by compressing the ferrule 
metal on more of the wire fabric 
surface forms an eye that really 
stays spliced, 


New Tuffy Sling Handbook FREE — Mail Coupon Now 


This big 60-page book tells you all about new factory-fitted Tuffy Slings 
with our pressed-on ferrule and contains complete information about a 
full line of factory-fitted Tuffy Slings, nearly a dozen new standard fit- 
tings, and complete data and charts on all Tuffy Slings. It also has a 
brand-new engineer’s notebook and a valuable rigger’s manual. Send for 
your copy now. No obligation. 

is pe arn y o ay ERA. 3 
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December, 


NEW WAY TO 


Technology. Since 1951, Dr. Whitman has 
been chairman of the Research and Di 
velopment board of the Department of 
Defense 


ANC INCREASE PRODUCTION Edgar L. Piret, professor of chemical 


engineering at the University of Minne 

sota, hag ben chosen to receive the AIChE’s 

William H. Walker Award. A specialist in 

, , the fields of staged reactors and crushing 

LOWEsy MAINTENAN¢ i" of solid substances, Dr. Piret was cited for 
E! his publication record. 

He has contributed some 40 papers and 
patents on continuous reactor theory and 
design, leaching, heat transfer, fermenta 

; 5 ces : tion, high-vacuum transfer operations and 
GREATER CAPACITY! 1 zal ee ee engineering education, They have been 
; ; Y ae published in French, German and Finnish, 

as well as English. 





Richard F. Brown, newly-clected vice 
president in charge of operations for 
Southern Nitrogen Company, heads a list 
of six new directors elected to the board 
of the Savannah, Ga., concern. The new 
company is building a $14-million petro 


a j chemical plant in Savannah 
Here is a new steam trap that ' ‘ Other new members of the board are 


meets all operating conditions! ‘ ; j | Donald Stuart Russell, president of the 
The Strong Hydro-Flex Steam ; 4 ' ; | University of South Carolina: Richard H. 
Trap performs efficiently under light é : Samuels, vice president of Continental 
loads yet gives the same high , 4 : | Casualty Company; Franz Schneider, 
standard of performance under i bs 3 i & former executive vice president and chair 
heavy flow, also greater discharge : ¥ man of the ¢ xe utive committee of New 
mont Mining Corporation; James A, Lyles, 
capacity when needed. k vice president of the First Boston Cor- 
We guarantee your steam system 4 : poration, and W. W, Foshay, an attorney 
will improve with Hydro-Flex. : i ¥ Also serving as directors are Malcolm 
Outstanding plus-features include: a | , | Smith, chairman; John R, Riley, president, 
dual fulcrum arrangement that : : j and George V. Taylor, executive vice 
snaps the valve wide open to give ; | | president 
unrestricted condensate flow, all ; 
stainless steel working parts includ- & 3 | H. G. Vesper, vice president of Standard 
ing one piece deep-drawn stainless : ,. ( vil Company of California, received an 
steel bucket. The rugged con- ‘ i ah? API Certificate of Appreciation at the Di 
struction features of Hydro-Flex hes et of Refining session held in San 
, a ‘ Z rancisco. With the company since 1922, 
provide long service life with he was elected president of the subsidiary 
minimum maintenance. California Research Corporation in 1945 
Your local Strong distributor will 
give you complete information or 


write us for Bulletin No. SS-40. Ss TRO WN 
high Deaths— 


ceed 
ren rane 
STRONG, CARLISLE & HAMMOND COMPANY YH) 1 VV A) 1) leit) c\!/sttiieny | Harold M. Davidson, retired refining 
: , alt | under all | coordinator for Standard Vacuum Oil 
1a} Company, died November 16 at Morris 
4 \ condensate town, N. J., of a coronary thrombosis. He 


loads was 59 years old. He served as Stanvac 


we ‘ 
STEAM TRAPS refining coordinator for 10 years prior to 
HORIZONTAL TYPE SERIES his retirement. He was one of three com 


; pany executives to escape from the Palem- 
Hydro-Flex traps with hori Available from over 200 in- | bang, Sumatra, refinery before the Japa 


zontal inlet have the same dustrial distributors in the nese occupation in 1942 
features as bottom inlet United States, Canada and 


types. Foreign Countries. | M. A, Abernathy, senior vice president 


and member of the board of directors of 

United Gas Corporation, died November 

at Shreveport, La., following a heart at 

tack. He was 62-years-old. In addition to 

his duties with United Gas, Abernathy was 

president of Escambia Bay Chemical Cor 

arecustom sized | poration in which United Gas has an in- 
. terest. The concern is building a petro 

oe ome lg | chemical plant near Pensacola, Fla 


application .. . body permits 
Suujenien sontinended STRONG STRAINERS | Merle Thorpe, a director of Cities 
Offer maximum protec- Service Company and former publisher of 
and capacity re- seats and = tion from dirt, scale or | Nation’s Business magazine, died October 
quirements. selection of seat sediment. Available in 31 at Washington, D. C. He was 75-years 
sizes. semi steel. cast steel and old. Thorpe joined Cities Service in 1944 
PRESSURE REGULATING VALVES BLOW. DOWN VALVES bronze. a8 8 Girector and director of business de 


velopment 
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New solid Monel caustic 
stripper. Old tower was a conven- 
tional Raschig-ring-packed, 9 ft. 
diam. tower with walls clad or lined 
to 20 per cent of thickness with 
Monel nickel-copper alloy. New 
tower is 8 ft. diam. bubble cap tower 
with 7/16 in. solid Monel walls and 
a wire mesh coalescing demister in 
stalled above the feed tray. New 
unit reduces maintenance materi- 
ally. It eliminates ring dust and 
reduces caustic carryover, saving 
about 75,000 Ibs. per month. It gives 
a far “sweeter” product, cutting 
after-treating reagent use in half. 
Tower response to process changes 
is also greatly improved. 
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New caustic stripper 
is solid Monel 


Cities Service expects big cut 
in former $20,000 per year 


average maintenance bill 


When a vessel must withstand corro- 
sive 47° Baumé caustic at 290° to 
300°F., it needs all the protection it 
can economically obtain. 

That was the conclusion reached by 
engineers of Cities Service Refining 
Corporation’s Lake Charles refinery 
when they had to replace the caustic 
stripper in their Unisol unit. The strip- 
per had originally been built using 
Monel* nickel-copper alloy claddings 
or linings comprising up to 20 per cent 
of the vessel wall thickness. That was 
when wartime restrictions had made it 
difficult to obtain sufficient quantities 
of the solid alloy. 
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When the decision came to replace 
it, the design was also revised as oper 


ating experience suggested, 


Goes right back to Monel 
This time Cities Service is using 7/16” 
solid Monel nickel-copper alloy. 

They reason this way. Monel remains 
one of the most resistant of all mate- 
rials to conditions encountered in caus- 
16” wall can 
be expected to give years of trouble- 
free service. What’s more, solid Monel 
is easy to fabricate. If repair is needed, 


tic regeneration. The 7 


a relatively simple welding job will 
handle it. 





Cities Service is also using this nickel 
copper alloy for hot caustic lines, heat 
exchangers and the internal reboilet 
tube bundle, 

Caustic corrosion is seldom a clean 
cut problem with an easy answer... but 
nickel or nickel alloys like Monel will 
handle it. 


Corrosion Lngineering section 18 on 


usually Inco's 


That's why 
of the first places to go for advice and 
suggestions. So if you are having trou 
ble, write today ... giving full details. 


*Kegistered Trademark 


The International Nickel Company, inc. 
67 Wall Street New York 5, N.Y. 


4» 
INCO. “YEARS OF 
PIONEERED BY MONEL 


1905 1956 
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Of ever increasing importance 
today, the infrared spectrum 
offers utilization of ideal 
frequencies in Process Control 
Instrumentation, Spectroscopy, 
and Military Instrumentation. 
To fulfill the requirements 

of engineers working in the 
near infrared region, Houston 
Technical Laboratories offers 
single crystal high purity 
Germanium filters and windows. 


The HTL Germanium filter 
has a short wave length cutoff 
at 1,7 microns and transmits 
the near and far regions of 
the electro-magnetic spectrum. 
The high refractive index 

of Germanium lends itself to 
substantially peaking 
transmissions at any wavelength 
(2-10x) with application of 

V4 low reflectance coating. 


In addition to its excellent 
filtering characteristics, 
Germanium offers the 
advantages of being non-toxic 
and highly resistant to 
thermal shock. 


TRANSMISSION CHARACTERISTICS 


‘ 
~ 
~ 


“yn LOW MEFLECTANCE COATED GA 244 


uncected ae, a 
" 6 
WAVELENGTH IN MICRONS 


Write for 

complete information -- 
specify Optics 

Bulletin No. 0-103 
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Clean Engines ' 


Superior engine cleanliness, due to 
the use of a lubricating oil with a new 
type dispersant were shown by a re- 
cent road test. The test, based on the 
operation of 3O taxicabs driven 50,000 
miles demonstrated the 
formance of ten oils 


each, per- 
containing a 
variety of types of additives and con- 
centrations in the same base oil. Re- 
sulting data also supported by labora- 
tory tests, show that oils vary widely 
in their ability to prevent sludging 
under |Ilw duty operations. The 
MS-LD (motor severe-low duty) oil 
containing the new dispersant gave 
superior engine cleanliness in the road 
test. The use of MM (motor medium 
oils resulted in extremely 
gines with MS-DG 

diesel general) and DS 


dirty en- 
{motor severe- 
diesel-severe 
giving only moderately clean engines 
in this severe low duty type driving. 
These same oils evaluated in labora- 
tory engine tests gave correlating re- 
R. I, Potter. Ford 


sults in most cases. 
Motor Company. ) 


Pass Resolutions’ 


Three resolutions were passed. The 
first was opposition to any increase 
in the price of crude. Since associa- 
tion members purchase most of their 
crude, they have been caught be- 
tween rising domestic prices in crude 
and importation of foreign crude by 


major oil companies. 

The second resolution was to make 
known to government that small re- 
finers have not been permitted to 
participate in government secret re- 
search on developments that have 
critical import on petroleum refining 
It was emphasized that the govern- 
ment is in favor of keeping the inde- 
pendent in business because of plant 
dispersal; but the independent can 
only stay alive if he also participates 
in government research developments 

The third resolution favored more 
publicity on the aims of the associa- 
tion so that the independents who 
are not may become ac- 
quainted with the org&nization. 


members 


‘SAE. National Fuels and Lubricants Meeting, 
Philadelphia, November 9-10 


IRAA, San Francisco, November 16 
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Worlds to Conquer’ 


Mechanical engineers looking for 
new worlds to conquer will find 
plenty of challenges in the petroleum 
industry, all the way from the drilling 
field pump. 
The further progress of .the petro- 


to the gasoline station 


leur industry will continue to depend 
advances in mechanical 
Much of the 


advances will be contributed by in- 


heavily on 
engineering technical 
dustries other than petroleum, and it 
will be the petroleum mechanical 
engineer's job to apply them to petro- 
leum technology. Every branch of the 
petroleum industry will need the 
and constructive ability of 
the engineer, (Eugene W 


creative 
Jacobson, 
Gulf Research and Development 
Company, Pittsburgh. 


Nuclear Engineering‘ 


Chemical engineers, both graduate 
and undergraduate, taking the one- 
semester introductory terminal course 
at Purdue lack a 


nuclear physics and advanced mathe- 


background in 


matics. This handicap has been par- 
tially overcome by the rapid presenta- 
tion of background physics on a 
“sink-or-swim” basis with an em- 
phasis on assigned problems requiring 
supplemental reading for solution. A 
minimum of about 12 meetings seems 
necessary to cover the essentials of 
nuclear and neutron physics required 
for some understanding of reactor 


Alexander Se- 
sonske, Purdue University 


engineering variables. 


Nuclear engineering courses, since 
1950, have been offered at Columbia 
as graduate electives to students in 
the regular departments. This pro- 
gram emphasized a one-term, eve- 
ning, two-point graduate level sur- 


Nuclear Re- 
actor Technology.” In this course, the 


vey, “Introduction to 
pertinent principles which every en- 
gineering curriculum does not include, 
were briefly presented and illustrated 
by specialists, both in the classroom 
and in homework. To cover the 


nuclear field with minimum reason- 


* ASME Diamond Jubilee Annual Meeting, Chi 


cago, November 13-14 
* AIChE, Detroit, November 27-30 
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Three Worthington horizontal centrifugal pumps at Gulf Coast refinery. 


Gulf Coast refinery picks Worthington 
horizontal centrifugal water pumps 


In oil refining operations you've got 
two strikes against you if you can’t 
count on a dependable general water 
supply. 

You need water for cooling towers, 
general service, engine and compressor 
cooling, heat exchangers and con- 
densers. And water must be available 
24 hours a day to eliminate costly 
down-time. 

That’s why a Gulf Coast oil company 


picked three Worthington turbine- 
driven horizontal centrifugal pumps 
(above) for water in their Texas refin- 
ery. These units operate continuously 
at rated capacity, head and efficiency. 

The easy accessibility for inspection 
and maintenance, the 24-hour depend- 
ability and sustained performance of 
these pumps reflect Worthington’s 
experience with refinery pumping 
problems. 


Why a horizontal pump? 


Here are five big reasons for install- 
ing a Worthington horizontal centri- 
fugal pump: 


1. Casing — horizontally split. Upper 
half lifts off to allow inspection and 
maintenance. 


2. Bearings — double-row ball bearings 
are easily accessible for servicing and 
replacement. Location prevents con- 
tamination from water being pumped. 


3. Shaft— easily arranged for dual 
drive. Shaft may be extended opposite 
main drive source to accommodate any 
standby prime mover. 


4. Symmetrical impellez — balanced 
axial forces mean negligible thrust 
loads for low wear, long life. High ini- 
tial and sustained efficiency. 


5. Stuffing boxes — under suction pres- 
sure and fitted with renewable shaft 
sleeves 

















Horizonte! centrifugal pump (cutaway 
view). 


There's a Worthington horizontal 
centrifugal pump for every purpose. 
Available with casing, impeller, shaft, 
shaft sleeve, and wearing rings in 
bronze, iron or alloys for various water 
conditions — with standard water- 
sealed stuffing boxes or mechanical 
seals. Get all the facts on Worthington 
horizontal centrifugal pumps for your 
application jot down your require- 
ments on your letterhead and we'll send 
you bulletins on suitable pumps 
promptly. Write Worthington Corpora- 
tion, Section C.5.1C, Harrison, N.J. 


C5.1C 


WORTHINGTON 
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This is what deckmen call flexibili 


it's a hook-up of U. 


Molded and Extruded Rubber and Plastic Products «+ Protective Linings and ( 
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Notice the snakelike, flexible way this 12” 
I. D. hose drapes over and around objects on 
this oil-barge dock. This is one hose that’s 
not bulky, heavy or stiff. It’s a dockworker’s 
dream of a hose. 


Known as Amazon® H-1515, this United 
States Rubber Company hose is 2/3 lighter 
than conventional hose. It is so flexible and 
easy-to-handle that it sharply reduces make-up 
time to the header. And naturally, this light 
weight and extra flexibility reduce accidents. 
As for durability, U. S. Amazon, despite its 


BRL! eller Ae ie 


CBB BEBE ES 


ae 


ty in a hose... 


S. Rubber’s H-1515 


light weight, takes rough treatment without 
damage. It’s in a class by itself. Its ease of 
handling, quick make-up time reduce loading 
charges. 


U. S. Amazon has been thoroughly proven 
by five years of Navy service and four years 
of oil company service. It is now used by 
every major oil company in America and 
most foreign countries. Made only by United 
States Rubber Company and sold through any 
of the 27 “U.S.” District Sales Offices. For 
more information write address below. 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it! 


UNITEO STATES RUBBER COMPANY 
ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hese + Belting + Expansion Joints « Rubber-to-metal Products + Oil Field Specialities + Plastic Pipe and Fittings + Grinding Wheels « Packings «+ Tapes 


MECHANICAL GOODS DIVISION 


° Cond 
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Who's Meeting 


able breadth and graduate-level 
depth, yielded a very “tough” course 
While all students questioned felt 
they had gained an understanding of 
reactors and their problems, most said 
that too much was covered too fast 

Charles F. Bonilla, Columbia Uni- 
versity 

A project is underway at the Uni- 
versity of Kansas, which has as its 
purpose the development of a number 
of type-problems suitable for use in 
the usual undergraduate courses in 
chemical engineering, but which have 
a nuclear engineering slant, Primary 
emphasis is on the basic principles of 
chemical engineering rather than in- 
struction in the details of nuclear 
engineering, The sources of informa- 
tion employed in this project were 
given as well as sources for additional 
problem material, (J. O. Maloney, 
University of Kansas. ) 

The basic need for engineers in 
nue lear tec hnology is for graduates 
of standard engineering curricula who 
are especially competent in mathe- 
maties. The nuclear theory can be 
obtained by a graduate degree in a 
university, from in-service courses, 
by extension-type courses or by home 
study. In-service courses at the Na- 
tional Laboratories will doubtless 
diminish and the job will be taken 
over by industry or universities or 
both. Industry should rely on the 
schools to teach the fundamentals 
and restrict its in-service courses to 
review and technology. Nuclear engi- 
neers do not need a separate kind of 
undergraduate instruction but should 
have graduate instruction if they 
wish to specialize in reactor design. 
Robert M. Boarts, University of 
Ve nnessec 


Technical Societies’ 


Membership in professional organi- 
zations is a key step in the develop- 
ment of an engineer. This is partic- 
ularly important during the current 
shortage of engineering man-power, 
because industry finds it necessary to 
delegrate greater responsibilities to its 
younger men than ever before. (G. L 
Royer, American Cyanamid Com- 
pany, New York 

There should be a freer policy of 


publication by industry because l 


AIChE, Detroit, November 27-0) 
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Top Entering 
Mixers 


Side Entering Mixers 


Give outstanding performance in 
blending, sweetening and ethylizing 
of gasoline, blending of oils, etc. 
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there is a moral responsibility to re- 
pay in kind the information and ideas 
obtained from the published works of 
others (2) well-written papers by 
stafl members bring recognition to 
the company (3) the prestige afforded 
the author-employee is his just due 
as a professional (4) technological 
progress depends on the efficient use 
of engineering scientific 


and wasteful duplication of 


and man- 


powe! 





‘Complete 
Engineering 
Service... 


From Start 


The photo at right is a model pro- 
duced by the C. W. Nofsinger Organi - 
zation prior to construction of the 
actual project. 








To Finish 

The Catalytic Poly Feed Treating Unit de- 

signed and engineered by the C. W. Nofsinger 

Co. is now in successful operation at Sohio’s 
Lima, Ohio refinery. The unit has a capacity of 2,500 BPSD. 


technical work cannot be tolerated 
J. J. MeKetta, University of Texas. 
field of the 


organization derive specific and dif- 


Employees in every 


ferent benefits from participation in 
technical society activities. The asso- 
ciation with senior professional per- 
sons may be the most valuable factor 
for younger employees, as contribut- 
ing to their professional deve lopment 
Adolph Monsaroff, Monsanto Can- 
ada, Ltd.. Montreal ' 
Technical 
ance to the 


societies are of assist- 


engineer, his company 


Photo below shows the project under construction 


“In Engineering, it’s the People that count” 


Engineers and Contractors for the Petroleum and Chemical Industries 


t 906 Grand Avenue + Kansas City 6, Mo. - Phone BAltimore 1-4146 a 
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Are the so- 
cieties meeting the needs of industry 
and the individual? What 
forts should be undertaken to 


and industry in general 


new ef- 
meet 
these needs? (F. J. Van Antwerpen, 
AIChE, New York 


Rubber and Value’ 


The economic body could be de- 


scribed as having steel bones, petro- 


and rubber muscle. Be- 
fore the war, the U.S 


a rubber consumption of 750,000 tons 


leum blood 


had reached 


a year. This year, the figure is doubled 
1,500,000 tons 


The rubber consumption of the 
this year will be just 


short of 3.000.000 tons. made up of 


whole world 
approximately 2,000,000 tons of nat- 
ural and 1,000,000 tons of synthetic 
rubber. The world is using today all 
the natural that can be produced as 
well as all the synthetic. World rubber 
consumption in the next ten years 
will +,000,000 tons. Most of 
this increase will come from synthetic 

The classical definition of value, 
“Price Plus Quality Equals Value,” 
is still true but today it is modified 
by several new factors 


rise to 


variety, in- 
novation, convenience, terms, service, 
style and reputation. 

The economy will probably profit 
more from sales training 
other form of consumer research in 
the future. An unbeatable 
composed of a good product, good 


than any 


team is 


outlets, and a well-trained salesman 
(E. J. Thomas, The Goodyear Tire & 
Rubber Company. ) 


A Bright Future’ 


An automobile air-conditioner, 
dumping large quantities of heat 
under 
ency of a car to vapor lock. It was 
predicted at first that this situation 
would require a lower vapor pressure 
fuel, thus reducing the quantity of 
natural gasoline used in motor 


the hood, increases the tend- 


fuel 
blending. Some are 


timistic of 


now more Op- 
natural gasoline’s future. 
It is that this 


will actually require the auto indus- 


believed situation 
try to design against vapor lock. Such 
designs might include fuel injection 
or submerged fuel pumps. If one of 
fuel 
higher 


these forms of distribution is 


used, even vapor pressure 


fuels may be used. This would pave 
the way to greater use of light hydro- 


* API, San Francisco, November 14, 1955 
NGAA, Shreveport, La., October 28 
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A message to PETROLEUM INDUSTRY MANAGEMENT 


Here’s how you can use 


STRATEGIC PURCHASING 


to help your company maintain 


a sound competitive position 


As profit margins tighten, your 
purchasing strategy becomes a vital 
force for success. 

The way you purchase heavy 
chemicals, for instance, can in- 
fluence your company’s profits in 
the years ahead. 

So it becomes increasingly im- 
portant for you to seek every possi- 
ble economic advantage when you 
select a chemical supplier. 

Here, for example, are a few 
things to look for, when deciding 
on a source for caustic soda and 
other chemicals: 


1. Supply security. How flexible 
are your supply lines? For instance, 
a supplier with plants located on 
deep water may be able to offer you 
a choice of rail or water delivery. 
This can insure you steady supply, 
in case of rail service interruption. 


2. Engineering help. A supplier's 


HOOKER 
CHEMICALS 


PETROLEUM REFINER 


\ 


engineering staff can often be valu- 
able to you when you are setting up 
a new chemical process or caustic 
handling system—not only with ad- 
vice, but with actual design assist 
ance. 

3. Smooth processing. You'll find 
it helpful to work with the sup- 
plier’s technical service men who 
visit you periodically. Often these 
men can spot potential problems 
and ward them off before they cause 
you trouble, 


4. Safety programs. Your men 
can benefit from safety suggestions 
offered by your supplier. You 
should have on tap the latest in 
safety equipment, plus up-to-date 
information on safe handling of 
chemicals. 


5. Economy. Choose a supplier 
who wants to help you cut your 
operating costs; who will go all the 


way with you in arriving at the 
best, most advantageous method of 
shipping and handling for your 
conditions 


6. Experience. Above all, choose 
a supplier who is familiar with your 
industry. It takes years of experi 
ence to acquire an understanding 
of the problems you face, and the 
know-how to help you solve them 
quickly and economically 

Are you getting your fair share 
of these strategic purchasing ad- 
vantages? 

Many of our customers in the 
petroleum industry feel that they 
get these advantages in buying from 
Hooker, a supplier of basic chem- 
ical materials to industry for fifty 
years 

In the light of the growing im- 
portance of these factors, isn’t this 
a good time to review your policies 
on sources of chemical supply? 


1905 Half a Century of Chemicals 


From the Salt of the Earth 
HOOKER ELECTROCHEMICAL COMPANY 


1955 ~ 


52 Forty-seventh Street, Niagara Falls, N.Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK «+ CHICAGO * LOS ANGELES 
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Blank size: %"" thick x 164" x 231A" Blank size: %"' thick x 9'' x 31" Blank size: 5°’ thick x 78° OD 


Stainless steel plate 
produced to your specifications 
for quick delivery 


Confidence in Carlson service has made G.O. Carlson, Inc. the country’s 
leading specialist in stainless steel plate. As we grew to this position 
in the industry, we learned and developed new methods of working 
stainless plate. 


Blank size: 4°’ thick x 7%" x 71%". 


lilustrations show before and after machining. 


—_——_— em ee i W hat does this mean to vou? 


It means you can buy for quick delivery exactly what you need in 
stainless steel plate—sheared, sawed, flame cut, abrasive cut, ot 
machined. And this is true whether the job is a “toughy” or run 
of the mill”! 

When you need stainless steel plates—special patterns like these or 


All the products illustrated here 
were flame cut, sawed, abrasive 
cut, sheared or machined from 


plain reetangles—youd better try Carlson service, where experi- 
stainiess steel plate. 


ence pays off, 
write for CARLSON'S WEEKLY STOCK Lists... “ 
YOUR GUIDE TO WHAT'S AVAILABLE 
IN QUALITY STAINLESS STEEL 


GJ staintess Steeis Exclusively 
by, GARLSON, ne 


THORNDALE, PENNSYLVANIA 
Plates « Plate Products « Forgings « Bars « Sheets (No. | Finish) 
District Sales Offices in Principal Cities 


Blank size: 2°’ thick x 60° OD 


Blank size: 3%" thick x 106%4"' OD Blank size: Ya’ thick x 75" x 88°" Blank size: 114" thick x 26’° OD 
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A. H 


Com- 


carbons and natural gasoline 
Weil, United Gas Pipe 
pany, Shreveport, La 


Line 


Management Essentials’ 


Any program for management de- 
velopment should contain these essen- 
tial intellectual 
conditioning, and practical applica- 


features: selection. 


* WPRA, El Dorado, Ark 


October 20-21 





MEETINGS CALENDAR 


JAN 
1%-20 National Industrial Conference 
yard, Commodore Hotel, 
New York. 

23-26 Plant Maintenance and Engineering 
Show, Convention Hall, 
Philadelphia. 

Northwest Petroleum Association 
(Annual Convention), Nicollette 
Hotel, Minneapolis, Minn. 

Instrumentation for the Process 
Industries Symp ed 
by the Chemical Engineering 
Department, Texas A&M College, 
College Station, Texas. 

Plan Maintenance and Engineering 
Conference, Warwick Hotel, 
Philadelphia. 

American Institute of Electrical 
Engineers (General Meeting), 
Hotel Statler, New York. 


25-26 


25-27 





Statistics Short Course for Industry 

and Physical Sciences, jointly 

masored by the University of 
North Carolina, North Carolina 
State College and The Women's 
College, at North a State 
College, Raleigh, 

Natural Gasoline Pee chaton of 
America (Regional Meeting), 
Lincoln Hotel, Odessa, Texas 

American Institute of Chemical 
Engineers, Statler Hotel, 

Los Angeles. 

American Society for Testing 
Materials (Committee Week), 
Statier Hotel, Buffalo, New York. 


National Association of Corrosion 
Engineers ‘Annual Convention), 
Statler Hotel, New York 

Mid-West Gas Association, Hotel 
Fontenelle, Omaha, Neb. 

Western Petroleum Refiners Associa- 
tion (Annual Meeting), Plaza 
Hotel, San Antonio, Texas. 

Annual American Power Conference, 
Spanasred by Illinois Institute 

Technology, Hotel Sherman, 
Chicago. 


American Institute of Electrical 
Engineers (Southwest District 7), 
Dallas, Texas. 

Natural Gasoline Association of 
America (Annual Convention), 

| Texas Hotel, Fort Worth, Texas. 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Oklahoma 

Nations! Petroleum Association 

mi-Annual Meeting), 
Cleveland Hotel, ¢ leveland, Ohio 

American Institute of Electrical 
Engineers (National Meeting), 
Bradford Hotel, Boston 

American Petroleum Institute 
(Safety and Fire Protection 
Mid-Year Meeting), Warwick 
Hotel, Philadelphia. 


Liquefied Petroleum Gas Association 
(Convention and Trade Show), 
Conrad Hilton Hotel, Chicago. 

American Institute of Chemical 
Engineers, Roosevelt Hotel, 

New Orleans. 

American Petroleum Institute, 
Division of Refining ‘Mid-Year 
Meeting), Sheraton-Mount Royal 
Hotel, Montreal, Conada 


American Society for Testing 
Materials ‘Annual Meeting and 
A ratus Exhibit), Chalfonte- 
Haddon Hall, Atlantic City, N.J. 


Many of the 
agement development practiced today 


tion programs of man 
incorporate only one or two of these 
Even then, the emphasis on methods 
and tec hniques often obscures the 
real intention of a development pro 
gram 

The 


conditioning uses theories rather than 


new approach to intellectual 


particular situations. It tries to de 
velop a philosophy rather than lay 
down Willard E. Bennett, 
labor relations superintendent, Cities 
Service Refining Corporation, Lake 


Charles, La 


rules 


Who's Meeting 


In the Future . 

Plant Maintenance and Engineer- 
ing Show will be held in Philadelphia 
January 25-26. The seventh National 
Plant Maintenance 
be held at the 


January 23-25 


Ww ill 


there 


Conterence 
Warwick Hotel 
with executive study 
January 26-27. ‘The 


take up the 


groups met ting 


will 


maintenance 


meetings complet 


picture fon all kinds of 


plants. Maintenance engineers from 


every industry are expected to attend 


for hydrocarbons over a wide boil- 


ing range. 


Tennessee's highest quality Liquid 
Sulfur Dioxide can be effectively and 
economically applied to your opera- 
tion. We would like to discuss this 


AVAILABLE IN: 


TENNESSEE Pg 
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617-629 Grant Building, Atlanta, Georgie 
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What Suppliers Are 





Frederick 5. Rich, formerly senior instru 
ment engineer for Arabian American Oil 
Company, has been appointed petroleum 
industry coordinator for Fischer & Porter 
Company. Before joining Arabian Ameri- 
can Oil he was senior instrument engineer 
for Arthur G. McKee & Company and 
prior to that was instrument supervisor 
for Carbide & Chemical Company at Oak 
Ridge, He also worked at Aruba, N.W.L, 
for Standard Oil Company (New Jersey 


Gordon Ley has been appointed district 
representative serving the Colorado area 
for Electric Steel Foundry Company. His 
appointment follows an expansion of the 
company's Utah-Colorado sales force. Gar- 
land Allen, manager of the Salt Lake 
branch, now will devote full time to the 
Utah and southern Idaho area, Ley has 
been with ESCO 15 years, the last six of 
which he 
sing equipment 


served as a specialist in proces 


Walter Lovett, who is a former assistant 
professor of civil engineering at the Uni 
versity of Pittsburgh, has been named as 
manager of a newly-created Technical 
Service department of Pittsburgh Corning 
Corporation. He has been associated with 
the company since 1950 


Vincent V. Tivy, formerly manager of 
refinery instrument sales for The Foxboro 
Company, recently was appointed — the 
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Rich Lovett 


firm's chief application engineer, responsi 
ble for coordinating sales engineering with 
product development and production en- 
gineering activities. He also will serve on 
Foxboro’s Engineering Executive and Sales 
Product committees 


Arthur C. Edwards has appointed 
field engineer by Chiksan Company. In 
addition to his sales duties, he will handle 
special assignments and projects. Edwards 
joined Chiksan in 1946 as a design and 
tool engineer, and two years later was 
named senior salesman handling _field- 
engineering problems. He succeeds H. J. 
Schlarb in the Los Angeles area 


been 


R. W. Pullen, a district sales engineer for 
Byron Jackson Division of Borg-Warner 
Corporation, has been transferred to Dal- 
las. With the company 1952, he 
recently was district sales engineer for 


since 


PETROLEUM 


Tivy Edwards Pullen 


Byron Jackson at Memphis 
ferred because of 
the Dallas area 


He was trans 


expanding activities in 


Albert H. Clarke, commercial vice presi- 
dent of Crouse-Hinds Company, has been 
named vice president in charge of engi 
neering. He succeeds Carl H. Bissell, who 
is retiring after 53 years of 
service, Clarke, with the 
1925, became commercial 
in 1952. He served as 
ager 


company 
company since 
vice president 


illumination man 


L. D. Craggs is appointed assistant con- 
struction machinery sales manager at the 
Dallas branch for the Construction Ma- 
chinery division, Tractor group, Allis- 
Chalmers Manufacturing Company. He 
was with Baker Manufacturing Company 
in the Dallas territory when it was a 
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This thin loop of copper tubing is the 
mark of a refinery that has learned to 
combat corrosion and fouling the modern 
Polyrad way. This is the injection line for 
Polyrad—and it can well be called the 
“lifeline” for refinery equipment. 

Polyrad is a filming amine that acts 
both as an inhibitor and detergent. Its 
detergency maintains throughput, in- 
creases heat transfer, and cuts down time 
for maintenance. At turn-around time 
you really see the difference—Polyrad— 
protected bundles are free of corrosion, 
ready for immediate return to service. 

Stocks of Polyrad are maintained 
throughout the country. A Hercules 


trained representative will be glad to 


discuss its application to your specifi 


operating ¢ onditions. 


Pine Chemicals Division, Naval Stores Department ® 
pitas en Sa 
976 Market Street, Wilmington 99, Dei 
FILMING AMINE INHIBITOR 
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IF YOU’RE IN A HOLE OVER 


THICKER AND BIGGER SHELLS... 


weLding TES 
TESTING 


ENGINEERING 
COUNSEL 


DELIVERY™ 
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KELLOGG’S EXPANDED 
FABRICATING FACILITIES 


CAN HELP YOU OUT 


Why let shell geometry present a production bottleneck on urgently 
needed heat exchangers, towers, and other pressure vessels? 

M. W. Kellogg’s expanded and complete fabricating facilities are geared 
to produce shells thicker, bigger, and in shorter time than ever before. 

Production tools recently installed at Kellogg’s New Jersey shop to 
meet increasing demands for larger vessels include: a planer capable of 
handling steel plate 40 feet long; huge bending rolls, augmented by a 
new, ancillary 2,000-ton press for bending plate up to 4 inches thick; 
and automatic welding equipment for longitudinal seams to 16 feet 
in length, and circular seams 12 feet in diameter. 

In heat treating, Kellogg now can handle vessels larger than a 
railroad car, with thirteen furnaces having temperature ranges from 
1200 to 1950 deg. F. Its pipe bending facilities can shape carbon steel 
and alloy piping 36 inches in diameter— to exceptionally close 
tolerances. In nondestructive testing, Kellogg’s latest addition is its 
Kel-Ray* Projector. Using gamma rays, this unique instrument permits 
the radiographic inspection of welded seams as thick as 6 inches 
in a single short exposure. 

Backing up Kellogg’s fabricating facilities are Kellogg engineers, who 
can either assume entire design responsibility or work closely with your 
own engineers; and Kellogg’s staff of fabricating-welding engineers, who 
plan and administer a continuing personnel training program to qualify 
welders and mechanics on new techniques for fabricating new materials. 

We welcome the opportunity to demonstrate what Kellogg’s complete 
engineering and expanded fabricating service can do for you. 


FABRICATED PRODUCTS DIVISION 

THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 
In Canada: The Canadian Kellogg Company, Limited, Toronto 

In Europe: Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*Trademark of The M. W. Kellogg Company 


ENGINEERED FABRICATION GB 
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TANKS AND 
REACTORS 


KNOCKDOWN 
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Clarke Cragqs Guyette 


quired by Allis-Chalmers carly this year 
He started with Baker Company in 1947 


Frederick L, Guyette, with The New York 
Air Brake Company, has been made chief 
plant and equipment engineer, He has 
served the company in various manufac- 
turing capacities for 25 years, In his new 
position, Guyette will be responsible for 
plant layout, machine tools, buildings and 
equipment 


Branch M. McNeely, Jr., has joined the 
Development and Research division of The 
International Nickel Company, Inc., as a 
member of the Texas Technical Field se« 
tion with headquarters in Houston. He 
formerly was connected with Houston Oil 
Field Material Company as assistant chief 
engineer 


Ivan A. Jones, district representative for 
U. 8, Steel Corporation’s Oil Well Supply 
Division, has been transferred from El- 
dorado, Kansas to Wewoka, Okla, With 
the company since 1948, he served at 
Great 


Bend and Ellinwood, Kansas, and 


Suppliers... 


McNeely Jones Wall 


as district 
dorado in 1952 


Thomas P. Wall has been made general 
manager of Rockwell Manufacturing Com- 
pany of Canada, Ltd, Formerly manager 
of the Toronto branch of Peacock Broth- 
ers, Ltd., he will assume most of the 
duties of W. W. Brydges, who is retiring 
as president of the Rockwell Manufactur- 
ing Company subsidiary 


took ove'l 


at El 


representative 


Allied Chemical & Dye Corpora- 
tion’s General 
scheduled a expansion of the sul- 
furic acid production facilities of its East 
St. Louis, Ill., works. The plant’s capacity 
is being stepped up over 35 per cent. Con- 
struction, already started, is scheduled fo: 
completion by March, 1956 


Chemical division has 


major 


Air Reduction Sales Company has 
appointed W. M. Champion as district 
manager of its Shreveport, La., sales office 
Champion, replacing John Lund who left 
the company, has been with 
1946, serving in various sales capacities 
at the Oklahoma City office. Since July 
1954, he held the position of assistant sales 
manager there 


Airco since 


Harbison-Walker Refractories 
Company has purchased an interest in 
Fabrica de Ladrillos Industriales y Refra« 
tarios, S. A., (Flir) of Mexico. The firm 
is a subsidiary of Cia, Fundidora de Fierro 
y Acero de Monterrey, S. A. It is planned 
to change the name to Harbison-Walker- 
Flir, S. A 

Harbison-Walker-Flir, S. A. is expected 
to supply a substantial share of the refrac- 
tories requirements of Mexican industry 
rhe firm produces fireclay and silica refrac 
tories in a plant at Monterrey, 
Mexico. The now is in process of 
enlargement 


modern 
plant 


Downingtown iron Works, Inc., 

has appointed Frank L. Rubin as a mem- 

ber of its sales engi- 

neering force. Rubin, 

known for his articles 

on heat-transfer de 

sign, formerly was 

with Catalytic Con 

struction Corporation 

He has a back- 

ground of some 15 

years with the chemi 

cal, petrochemical, pe- 

troleum and power in- 

Most of that 

time has been spent in 

the design of heat 
transier equipment 

For the past three 

years, Rubin has served as a senior job en- 

gineer with special emphasis on heat 

transfer problems. His work was on AEC 
projects, chemical plants and refineries 


dustries 


Rubin 


He is author of three technical papers 
on heat exchanger costs and design, and 


GHH 


Axial Flow Blower 


GAS CIRCULATORS 
COMPRESSORS 
EXPANDERS 
PRESSURE VESSELS 
HEAT EXCHANGERS 
COLUMNS 


GUTEHOFFNUNGSHUTTE 


STERKRADE 


AKTIENGESELLSCHAFT 


STERKRADE WORKS 


GERMANY 


REPRESENTATIVES: THE FORAM’CORPORATION 


15 Moore Street, New York 4,N.Y. * 
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also has 
heat 
serves as a re 


papers for the 


heat transfer design data, He 
written five instruction 
transler equipment, and 
viewer of heat-transfer 
AIChE 
Refinery Engineering Company 
has appointed two new vice presidents 
They are H. V. Flemming, Jr., formerly 
sales manager and now vice president in 
charge of sales, and Paul H. Smith, chief 
estimator moved up to vice pre sident in 
charge of construction 

Other new appointments in the organi- 
zation include: D, F. Ferguson, process 
development engineer; D, B, Crawford, 
chief estimator, and W, L, White, D. R. 


Turner and L. D. Travis project engineers 


manuals on 














L. Oo. B. Glass Fibers has created a 
Combined Customer Service department, 
with Raymond Petersen as its manager 
The new department combines the serv- 
ice facilities of the General Products and 
Textile divisions of the firm 

Working with Petersen will be George 
C. Arnold, A, J. White, John M. Vanse- 
low and William F, Moll, Jr. 


Hercules Powder Company has 
made Wilbur E. Becker plant manager at 
the tall oil plant at Franklin, Va. Becker 
succeeds Spencer H, Hellekson who has 
been transferred to Wilmington as assistant 
«irector of operations of the department 

Dennis L. Molnar has been named as 
sistant plant manager at Franklin; Winford 
J. Janes, Jr., plant engineer; and John B. 
Moniz, chief chemist 


TRIANGLE BRAND 


COPPER SULPHATE 
uperion Reagent [or Sweetening 


Sweetening in oil refining and processing demands a 


Superior reagent either in the dry form or in aqueous 


solutions. Triangle Brand Copper Sulphate is versatile 


and is effective in partly desulphurizing oil, or remov- 
ing mercaptans, other sulphur compounds, malodorous 
and resinous substances from cracked distillates. 


Triangle Brand Copper Sulphate, 99% pure, will be 
your reagent of choice once you use it! 


PHELPS DODGE REFINING CORPORATION 


-ielem 2 ta aaa lille 


New York 22, N. Y. 


5310 West 66th Street, Chicago 38, Ill. 


* ee 
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Dravo Corporation has named 
John D. Purdy a 
engineer. In his new as 
specialize in the sale o 


sales 
gnment, Purdy will 
fabricated piping 
and grating and 
treads. He has been engaged in spe 
cialized engineering 
work since 


Chicago d strict 


and construction services 
stair 
equipment sales and 
1938 


associated 


For the past six years he 
with the 
Limbert Company, Chicago, handling the 


has been George B 
sale of piping and allied equipment in the 
Chicago area 


General Electric Company has 
named S, 8, Price and A. H, Adams to tw: 
newly established engineering posts in the 
Distribution Assemblies di partment Price 
has been appointed manager of panelboard 
control 
Adams h is been made 
board and distribution center design eng 


and motor design engineering 


manager of switch 


neering 
In his Price Ww I 

be responsible for all product design act 

with the 


new assignment, Mr 


ties connected department's line 


of panelboa ls and motor control centers 
He joined the 


formerly cost 


company in 1955 and wa 

reduction specialist for the 

department 
Adams will be 


respon ble for product 


design activities connected with the depart 


ment’s line of switchboards and sectional 


substations He has 


OA 
since 1945 


type unit been witl 
General Electric 
ing the Distribution Assemblic 


he was a product engineer spe 


Prior to join 
s department 
ilizine is 
Schenes 


industrial control 


tad . N. ¥ 


equipment it 


The Yale & Towne Manufacturing 
Company has appointed new 
direct the 


two major domestic 


eneral 
managers to operations of its 
materials handl ne d 
visions 

John A. Baldinger of Hinsdale, 
has bee n serving since 
ager of the Automatic Transportation Con 
pany Div sion of Yale & in Chicage 
has been appointed general manager of the 
Yale Materials Handling D n Phila 
delphia, Elmer F. Twyman 
vice president, who had acted also as gen 
make h 


executive 


Ill , whe 
1951 as general man 


I owne 


vision 
succeed ne 
eral manager and who will now 
headquarters at othe 
offices in New York 

Roy L. Wolter of Chicago has 


pointed general manager of the 


corporate 


been ap 
Automat 
Ir insportation Company Division at Ch 
Wolter returns to the Automatic D 
sion which he 1 as general sales 


cago 
had served 
various other 


manager for 13 years and in 


manufacturing and engineering 
three 
associated with this division. He 
ferred in 1948 to be 


of Yale 


executive, 
capacities during the decades he was 
was trans 
midwest regional sale 
il trucks 


manager industri 


Atlas Powder Company has cleared 
A. H. Cunningham, sales agent at Los A: 
of the Los 


1918 


zeles since 1943 and a member 


Angeles 


for retirement 


explosives sales force since 
Atlas in 1915. TI 
transierred to the 
office In 1918, he wa 
companys San F rancisc« 
working from the Los Ar 
as a sale sinan He was appoints 
in 1945 


Cunningham joined 
following year he was 
Butte, Montana, 
assigned to the 
Sales District, 
geles office 


sales agent there 


Dow Corning Corporation h:» 
elected Olin D. Blessing, its sales manage 
a vice president. When Dow Corning bega: 
business in 1943, Blessing was its first full 
time At that time, he 
man sales department The pr 


employer had a tw 
sent sale 
product grou 
sales managers with headquarter nM 


organ:zation ncludes six 
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Crvpe OIL COMES TO 
KENT 


The new Kent Refinery of The British 


Petroleum Company Limited on the Isle of Grain in th 
Thames Estuary below London, is a substantial addition to 
:ngland’s refining capacity. 

The refinery, one of lurope’s largest, will supply the British 
Isles and its export markets with high grade motor fuel, 
kerosene, fuel oil and lubricants. 

Its products and proces es were determined by ‘| he Driti h 
Petroleum Company Limited who retained E. b. Badge 
& Sons Limited, an athliate of Stone & Webster Enyineering 
( orporation, for the design of certain process units and the over 


all planning and erection management of the complete refinery 


Write or call us for information as to hou 


our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON 
| 





GOING PLACES wlio « drop of ol 


with Cities Service... 








Cities Service researchers enter the minute world of the molecule and come 
out with new and better products .. . for example, 5-D Premium gasolene 

and 5-D Koolmotor oil. The superior performance of these new products has 
boosted sales of Cities Service gasolenes at double the rate of industry demand. 


ciTIES @ SERVICE 


Number 15 of a series A Growth Ce mpany 
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e completely 
self-draining 


e withstands 
severe 
conditions 


© foolproof 
operation 





The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Valve 
has outside screw and yoke construction 


Jerguson 


to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves. 


The No. 23 is recommended for 
pressures up to 4000 lbs. @ 100° F. or 
1000 Ibs. @ 750° F. Standard with 4% 
N.P.T. Male inlet and 44” N.P.T. Female 
outlet. Optional features include con 
struction with an additional connection 
for such uses as a steaming out line, or 
with a reamer on the end of the stem to 
break away encrusted matter which may 
have collected on the inside vessel wall. 


Write for data unit and complete 
details. 


Gages and Valoes for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Offices in Majer Cities 


Jerguson Tress Gage & Valve Co., Lid., London, Eng. 
Pétrole Service, Paris, France 
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land, and eight branch office 
sponsible for sales in the areas served by 
New York, Chicago, Cleveland, Los An 
a les, Detroit, Dallas. Atlanta, ind Wash 
ington, D. C 


managers re 


Westinghouse Electric Corporation 
has formed a new department in Baltimore 
for the manufacture of a line of industrial 
electronics produc ts Robert c. Cheek, for 
merly assistant manager of the 
Baltimore Electronics 
named manager of the 


company 5 
has been 
Industrial Ele« 
The department will be 
part of the industrial heating division which 
has its headquarters in Meadville, Pa 

The 
the engineering, 
heating 
equipment 


division, 


tronics department 


department will be responsible for 
sale ot 
line 


other 


manufacture and 


nduction equipment, power 
variety ol 
industrial electronic devices 

Cheek joined the Westinghouse student 
training course in 1939. From 1942 until 


1951, he was a consultant on power systems 


carrier and a 


problems and subsequently acted as a spe 


cialist in and 


tions all 


carricr 
over the country. In 
Cheek was transferred 


microwave applica 
1951, Mr 
to Baltimore as as 
the electron 
was appointed assistant divi 
in 1953 


sistant sales manager for 
division He 
sion enginecring manager 
The Dow Chemical Company ha: 
elevated its New Orleans office to full sales 
office rank and Robert J. Minbiole, a sales 
executive, has been appointed as manage 

The office has operated as a branch of 
the company’s St. Louis office. It will con 
tinue to service growing markets in an area 
including Louisiana, the southern half of 
Mississippi, southwestern Alabama 
northwestern Florida 

Minbiole, who joined Dow in 1940, has 
served since 1944 of film and 
sales for Plastics 
department 


and 


as manager 


sheeting the company’s 


Burgess-Manning Company ha: 
opened a New York district sales office at 
11 West 42nd Street, New York City, with 
W. A. Carroll, Jr., as district manager, 
assisted by R. T. Oliver as sales engineer 
The company maintains divisions at Liber 
tyville, Ill, Chicago, Dallas, Tex., 
Philadelphia 


and 


The Cooper-Bessemer Corporation 
has elected Robert F. Lay as vice president 
and general sales manager, First associated 
with the concern in 1924, Lay later joined 
Baldwin Locomotive Company 
its assistant sales manager. He 
Elliott Company as sales ulti 
mately chief engineer of the 
Supercharging division and then production 
manager 

He returned to Cooper-Bessemer in 1946, 
serving as he ad of the Applications I ne 
neering section and later chief engineer in 
the Products division 
sistant sales manager, he 
ager earlier this 
until his elevation to 


to become 
later served 
engineer, 
becoming 


After serving as as 
became sales man 
This held 


vice pre sident 


year post he 


Carbide and Carbon Chemicals 
Company, a division of | 
and Carbon Corporation has made » 
changes in its sales organization 

D. R. Beasley was transferred from the 
plant at Institute, W. Va., to the Fine 
Chemicals sales group to work on the mar 
ket development. Mrs. Mary Anna Bresna 


han joined that group to work on industry 


nion Carbide 


veral 


For more dota on ad -ertised products, use Readers’ Service Cards 


SAVES YOU: 
VALVES 

TIME 
LUBRICANT 
ERRORS 


The Delta Color 
Code has been 
tried and proved 
foolproof . . 
tually impossible to 
lubricate your plug 
valves with incor 
rect lubricant. 
identify each plug 
valve service by at 
taching colored 
tab to Delta Lubri 
cating Fitting, 
fit colored 
grip on handle 
of DELTA Gun, 
then fill gun with the proper colored 
Desco Lubricant. Each lubricant is col 
ored to match service. 


vir- 


ip 


There is no charge for the DELTA 
COLOR CODE when you use Desco 


Lubricants. Write for further information 


os Ae: 
Hi 


Acid 


Services 


, , 
ee aes 
General 


Hydrocarbon 
Services 


LPG 


Services Temperature 


Services 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive Shreveport, La 
Sales Offices in All Principal Cities 


DELTA-DESCO 


Jd. PLUG VALVE 


“LUBRICANTS 
AND EQUIPMENT 


Vy 


last poge 
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the NEW [> 


Mss.» 
a 


SUPERGAUGE 


...Duilt 
to last a lifetime! 


With proper application, the new USG Supergauge will last 
a lifetime! 
SEGMENT— stainless steel, with nylon-faced gear section. 
Nylon-to-metal bond stabilizes the nylon against expansion 
and contraction . . . maintains accurate pitch diameter . 
assures proper mesh with stainless steel pinion under severe 
temperature and moisture conditions. 
MONO-UNIT CONSTRUCTION— permits easy removal of com- 
plete gauge assembly for inspection and adjustment. 
ARC-LOC MOVEMENT — permits all calibration adjustments of 
gauge assembly from rear without removing dial and pointer. 
LEGEND ON DIAL—gives complete description of socket, Bour- 
don tube and movement material for ready identification. 
MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
accurate repositioning of pointer. 

These features are alse available in USG Solfrunit Gauges 
with solid front construction. 

Supergauges available in 4!4", 6”, and 814” sizes. For 
complete information on case styles, materials of construc- 
tion and connections write for Publication 1819. 


tava. 
UNI He 0 ie 
.% 


; Guye. Hbeaudguartees 


United States Gauge, Division of American Machine & Metals, Inc., 104 Clymer Avenue, Sellersville, Pa. 
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studies and to assist with various market 
development programs. 

J. D. Mueller, after training for Plant 
Research, will be assigned to the sales 
group, Arvid Teleki has joined the Market 
Research department to work on industrial 
economic research, 

The following assignments of Technical 
Representatives also have been made: A. P. 


Chavent, to Cincinnati; A. A. Douglas, to 


Charlotte; W. P. Emerson, to the Atlanta 
District, J. F. Flynn, to Boston; J. T. Fox, 
to New Orleans; R. F. Gildehaus, Jr., to 
Philadelphia; D. P, Shannon, to Kansas 
City; B. H. Wilder, to Detrvit, and R. W. 
Wittmus, to Indianapolis. 


The International Nickel Company 
has added Edward P. Sadowski to the De- 
velopment and Research division, as a re- 
search metallurgist in the Iron Alloys sec- 
tion of the research laboratory at Bayonne, 
N. J. The Iron Alloys section is being en- 
larged to expand research in the field of 
high temperature alloys for such applica- 
tions as gas turbines and jet engines 

Sadowski joined the M. W. Kellogg 
Company in 1950, becoming staff metal- 
lurgist, Prior to his association with In- 
ternational Nickel he served for two years 
on the staff of the Eastern research labora- 
tory of Crucible Steel Company of America, 
supervising all elevated temperature test- 
ing and working on the development of new 
alloys with emphasis on alloys for use at 
elevated temperatures 


The Timken Roller Bearing Com- 
pany has made Daniel J. Girardi metal- 


lurgical engineer in charge of research and 
process control. Girardi will direct metal- 
lurgical research and mill metallurgical 
work for all divisions of the company. 

Girardi was granted a PhD degree in 
metallurgy at the University of Michigan 
in 1941. After a brief career as a teacher 
at the University of Wisconsin, he became 
chief metallurgist of the Garfield division 
of Houdaille Corporation which, during 
World War II, had been assigned a part 
in the Manhattan project 

Starting with The Timken Roller Bear 
ing Company in 1946 as a research metal- 
lurgist, he became a research metallurgical 
engineer in 1952, a post which he held until 
his recent promotion 


Kaiser Steel Corporation has ap- 
pointed Jack J. Carlson as vice president 
and general manager of the Montebello, 
Calif., Fabricating division plant. B. J. Os- 
borne, present general manager of the 
plant, will move to the Oakland home of- 
fices of the company as assistant to the 
vice president and general manager for con- 
sultation in connection with Kaiser Steel’s 
Fabricating division operations 

Carlson joincd Kaiser Steel in 1944 as 
administrative assistant. He was succes- 
sively district sales manager for the Kaiser 
Steel's offices in Seattle and Los Angeles, 
and was later appointed assistant general 
sales manager in the Oakland home office 
In 1951 he was named general sales man- 
ager, and in 1954 became assistant to the 
vice president and general manager. 


Rockwell Manufacturing Company 
has promoted Earl W. Gettens and Merle 
M. Light to key accounting positions. Get- 
tens, supervisor of hearquarters account- 
ing, has been named supervisor of account- 
ing and budgets, and Light, assistant super- 
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YEARS OF BUCYRUS-ERIE LEADERSHIP. 


December 18 marks Bucyrus-Erie’s 75th Anniversary. In the 
years since 1880, the company has been proud to bring many 
significant advancements to the design of excavators . . . the 
first electric excavator . . . the first crawler-mounted dragline 
the first all-hydraulic, truck-mounted Hydrocrane 
and too many more “firsts” to detail here. Most important, 
however, the know-how back of these is yours in whatever 
Bucyrus-Erie machine you use. 


President Theodore Roose- 
velt Visits Panama Canal: 
This Bucyrus-Erie shovel, one 
of 77 used on the Big Ditch, 
was included in his 1908 in 
spection tour 


The precision control of the 
all-hydraulic Hydrocrane 
makes it an ideal machine 
for construction and erection 


work in refineries 


-+-» GIVES YOU TOP PERFORMANCE TODAY... 


You can expect top performance from a Bucyrus- quarters and hard-to-get-at places. Hydraulically- 


Erie Hydrocrane because it offers a combination set outriggers level it on roughest ground, pro- 


of advantages found in no other machine. There vide a solid working base for fast material 


is high speed mobility for moves around storage handling jobs. Every day, hundreds of users find 


areas; true precision control with a unique tele- that these advantages save them time and costs 


scoping boom that lets this crane work in cramped on a wide variety of work. 


-++ PROMISES EVEN BETTER EXCAVATORS TOMORROW 


You can expect even higher performance stan- more efficient manufacturing methods never ends 
dards from Bucyrus-Erie excavators in years to With facilities 


unsurpassed in the industry, 
come. The development of new and improved 


Bucyrus-Erie promises you excavators that will 


designs, and the search for better materials and serve you better than ever 46V55 


BUCYRUS-ERIE COMPANY South Milwaukee, Wis. 


75 Years of Service 


Ci'7a7.15 
ERIE 


to Men Who Shape the Earth 1880 * 1955 
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visor of headquarters accounting, has been 
made supervisor. 

Gettens joined Rockwell in 1946, became 
assistant supervisor of headquarters ac- 
‘counting a year later and supervisor in 
1953. His earlier experience included more 
than 10 years of auditing and accounting. 
Light joined Rockwell in 1950 after seven 
years as a senior accountant with Pressed 
Steel Car Company, Inc. 


Dibert, Bancroft and Ross Com- 
pany has appointed G, H, Draper as its 
sales representative in 
Texas. Draper, who 
will headquarter in 
Houston, has served 
as a sales engineer in 
the Texas-Louisiana- 
Oklahoma area for a 
number of years. The 
company is a New 
Orleans firm, special- 
izing in foundry and 
machine work, This 
line will supplement 
manufacturers already 


represented by Draper. Draper 


Diamond Alkali Company has cre- 
ated the position of research scientist within 
its research organization and promoted 
Alfred Hirsch to the new post, Senior group 
leader at the Diamond Research Center 
since August 1954, Dr. Hirsch is a 27-year 
career man with the company, having 
joined it as a chemist in 1928. He was 
named a group leader in 1943 





The Girdler Company has made a 
number of organizational changes in its 
Gas Processes Division. Girdler is a division 
of National Cylinder Gas Company 

M. Reed has become technical ad- 
visor to the executive vice president. He 
formerly was head of the Technical de- 
partment 

Cc. J. Randolph has been appointed as- 
sistant chief engineer in charge of the 
Process section, and F. A, Hilinski has been 
appointed assistant chief engineer in charge 
of the Project section. 

The new Process section, supervised by 
Randolph, is divided into three groups. 
They are the Process Design group, headed 
by J. M. Jackson; the Operating group, 
headed by C, C, Brewer, and the Process 
Development group, headed by Norman C. 


Updegraff. 


Worthington Corporation has ad- 
vanced William C. Osborne to manager of 
engineering, Harrison division, and made 
Everett C, Schmachtenberg assistant to the 
manager of engineering. 

Osborne joined Worthington in 1941 as 
an engineering student. He was assigned by 
the company to do research work in the 
California Institute of Technology Hydro- 
dynamics Laboratory from 1948-1950. 
Since 1950 he has served as product engi- 
neer and was promoted to manager of the 
Research and Development division in 
1952. He recently served as assistant to the 
manager of engineering. 

Schmachtenberg joined Worthington in 
1937 and has served as test engineer, design 
and application engineer for pumps and 
compressors, assistant chief engineer, and 
most recently as chief engineer of the com- 
pany’s Compressor Engineering depart- 
ment 


The Dow Chemical Company has 
named W. K. Nelson, who since 1952 
has headed the sale of Saran Wrap sales, 
to broaden his activities, assuming over- 
all responsibility for the sale of com- 
mercial applications for all Dow plastic 
films. At the same time, the company 
advanced L, E. Fake, who has been as 
signed to Nelson’s staff, to take active 
charge of sales in connection with com- 
mercial uses of plastic films. 

Nelson, with Dow since 1936, has been 
engaged in sales work since 1937 except 
for two years’ service as manager of 
technical service and development for 
Dow’s Western division, San Francisco 
Fake came to the company in 1946, serv- 
ing the past cight years as assistant to 
Robert J. Minbiole, who headed the sale 
of Saran Wrap and other plastic films for 
commercial uses until his recent appoint- 
ment as manager of the company’s New 
Orleans office. 


The Emil Greiner Company has es 
tablished sales agencies and distributors 
in England, France, Italy and Holland. 


Union Carbide and Carbon Cor- 
poration has elected Birny Mason, Jr., 
as secretary. He had been assistant secre- 
tary and assistant treasurer of the 
poration since 1954. 

Mason joined Union Carbide in 1932 
He started in the Research department at 
the South Charleston, W. Va., plant of 
Carbide and Carbon Chemicals Company, 
and subsequently held various positions in 
research, production, and industrial rela 
tions with the chemical company. In 1950, 
he was transferred to the corporation's 
general offices in New York as executive 


cor- 
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can be economically produced from as little as 1 million cubic 
feet daily of rich natural gas with 


“RUSSCOLD” MICRO 


PLANTS 


Russell Engineering small semi-portable plants 
insure maximum recovery and economical pro- 
cessing of natural gas in quantities from 1 mil- 
lion to 25 million cubic feet daily. “Unitized” 
designs permit fast construction and easy mov- 


ing 


. Special features allow practical cold 


weather operation with minimum attention. 


For further details on Russell Equipment contact: 


RUSSELL ENGINEERING CORPORATION 


2609 SUNSET BOULEVARD 


eo ee LS. - > 


“DESIGNERS AND BUILDERS OF SPECIALIZED GAS PROCESSING EQUIPMENT” 


HOUSTON, TEXAS 
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Buell ‘SF’ Electric Precipitators meet all 5 


basic requirements 





A slight deficiency of any single factor would be suf 
ficient to impair the performance or service life of 
any dust recovery system. The constant top efficiency 


Sr | ae 


: 
8 


IRE, PART 4 | 
Buell Cyclone Collectors are noted for 
their efficiency, too. Here are exclusive 
reasons why: shave-off design which har 
nesses back-flow and puts it to work 

plus extra large diameter design to prevent 
plugging.” 


Buell “LR” Fly 
for low high pres 
tions up to 2000 BHP, w 
or mechanical draft 


and 


efficiency, simple ce 


flexibility in layout 


MECHANICAL 


eecraican Experts at delivering Extra Efficiency 
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For more dota on advertised products 


for TOP EFFICIENCY 


of Buell installations is the result of skillfully adjust 
ing all five elements to best meet various operating 


conditions provide consistent 


top efficiency 


~— 


ong 
“ 
wage 


FREE BOOKLET! 
The Collection and Re 

of Industrial Dust 

Writ 
Buell Eneineering Company 
Dept. 21-L, 70 Pine Street 

York 


ff 


to 


New York New 


Ash Collectors are ideal 


boiler opera 


ith either natural 


Check them for high 


compactnes . 


in DUST COLLECTION SYSTEMS 


use Readers’ Service Cards 
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ENGINEERS 


Chemical, 
Mechanical or 
Oil Refining 


Company has several open: 
ings for engineers, with 2 to 
8 years experience in design 
and or operation of process: 
ing equipment, for process 
design position leading to 
sales. 

Salary, bonus and excellent 
working conditions 


Box 40-R 
c/o Petroleum Refiner 
Houston, Texas 
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assistant to the vice president in charge 
of industrial relations. Two years later, he 
became manager of industrial relations for 
the corporation, a position that he held 
until 1954 


U. S. Steel Corporation has appointed 
Milton A, Grappe as store manager at 
Pampa, Texas, for its Oil Well Supply Divi- 
son, Grappe started with Oilwell in 1947 
at Borger, and in 1950 was transferred to 
Pampa. In 1951, he became field represent 
ative at Albany, Texas, and three years 
later was returned to Borger as field repre 
sentative, a position he held when he was 
named to his present post in Pampa 


Diamond Alkali Company has 
named Kurt Albrecht to the Detergent Sec- 
tion of its Silicate, Detergent, Calcium 
Division as a research chemist, Albrecht 
previously was with Calgon, Inc., a division 
of Hagan Corporation, Pittsburgh. He had 
been a chemist and group leader in deter 
gent research for the past 18 years. In his 
new post, Albrecht will be concerned prin 
cipally with development of new detergent 
formulations, direction of technical service 
work on metal-cleaning applications of 
Diamond chemicals, and improvement of 
analytical techniques. 


Borg-Warner Corporation has ap- 
pointed H, Charles Yaeger as manager of 
manufacturing at the Pesco Products divi- 
sion in Bedford, Ohio, He previously was 
factory manager of Jacobs Aircraft Engine 
Company in Pottstown, Pa., for three years 
He also served with Wright Aero Corpora 
tion at Patterson, N. J., for six years 


Texas Alloy Products Company 
has added Warren Carhart to its staff. He 
will serve as sales manager. Carhart for- 
merly was vice president and sales man 
ager for Western Gear Company, Los 
Angeles, Prior to joining the Texas Alloy 
organization, he had served as general 
manager of Southwestern Gear division at 
Houston 


General Electric Company has ap 
pointed William W. Bryan as manager of 
its Construction Materials Pacific district 
He succeeds Daniel F. Flinn, I1, who has r« 
signed 

Bryan has been with the General Electri 
Company since 1934. Previous to his pres 
ent appointment, Mr. Bryan was manager 
of the division’s Northwestern district, a 
position he will continue to fill temporarily, 
in addition to his new duties 


The Dow Chemical Company has 
located its area sales office in the new 
Fulton National Bank Building in Atlanta 
The office, founded in 1950, services 
markets in Georgia, Alabama, Florida, 
North Carolina and South Carolina. Its 
manager is Leroy C, Stewart, a veteran of 
37 years with the company 


The International Nicke! Com- 
pany, Inc.,has named Lester E. Jones 
as supervisor of the Industrial Chemicals 
section of its Development and Research 
division in New York. He will concentrate 
on developments in nickel catalysts and 
nickel compounds 

Before joining International Nickel, he 
served as sales manager for Genesee Re- 
search Corporation, an Olin-Mathieson 
Chemical Corporation subsidiary, and in 





Here’s Something NEW 
NEEDLE VALVES ! 


Hoke’s 270 series bar stock needle 
valves have all these new ideas — 


Portable or Panel Mounted 
TO INDICATE KINEMATIC VISCOSITY 


The Type I! Viscometer, a new and completely 
different type of laboratory-field instrument, is 
the first of its kind ever developed for directly 
determining in a motter of minutes the kine- 
matic viscosity of fuels, oils, weak acids, and 
other base solutions 


@0-ring stem seal eliminates leaks 
and adjustments (handle turns 
with fingertip control). 

@Self-aligning stem for tight 
closing (no wrenches needed) 

@ Panel mounting, if needed, 
for instrument panel and hy 
draulic test stand service. 


eand of course, the back 
seating feature makes it 
possible to replace O-ring 
or packing under pressure. 
Brass or stainless -- Sizes %” 
to 4” pipe. You can use 
them for pneumatic or 
hydraulic service or 
precision laboratory work 
We'll be glad to send 
you catalog and data sheets 


Range of the Type II, which employs o new 
method based on a flow system of advanced 
design, is 5 to 5.0 centistokes. This range in 
cludes all liquids used in testing aircraft fuel 
system components. Readability of the instru 
meant is well within 1% of the indicated viscosity 
at any point on the scale 


@ Use it in the laboratory, field, or on new or 
existing equipment 

@ Widest range. Outstanding readability 

@ Simple to operate. Readings obtainable in a 
few minutes 
Portable or panel-mounted supplied com 
plete with thermometer, filter, filter cartridge, 
and AN outlet fittings 


Send for tree literature, today. 








HOKE INCORPORATED 
Fluid Control Specialists 
167 S. DEAN STREET, ENGLEWOOD, N. J 


Corkmercial Research Laboratories, Inc. 


DETROIT 3, MICH 


20 BARTLETT AVE . 
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Why settle for less than 


MAXIMUM EFFICIENCY AT LOWEST FIRST COST 
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Photograph of actual installation of a Centrifix 16 inch 


1000 PSIG SRW Line Purifier with spray connection and 20 
inch inlet and outlet. The overall length is 6 feet 6 inches. 
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Extensively Used In The Petrochemical industry 


and In Natural Gas Transmission Pipolines 


specify Centrifix rw tine Purifiers 


You eliminate once and for all entrainment grief when 
you install Centrifix Line Purifiers. The high separating 
efficiency common to all Centrifix equipment is accom- 
plished by application of properly controlled centrifugal 
and centripetal high-velocity forces initiated by the 
basic design. Entrainment is cast from the passing 
stream and is caused to drain through races and 
eject tubes. 


In the natural gas unit illustrated, the purifier is 
equipped with a spray head just upstream of the heli- 
coid tuyere forming the separator element. The pur- 
pose of this spray is to add just sufficient oil to the 


Write today for Centrifix 
Engineering Manual and Catalog 
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tuyere blades to wet their surfaces and thus pick up 
entrained solids. 


Only Centrifix gives you all of these exclusive features 
. .. Highest Separating Efficiency, Broad Range, Negli- 
gible Pressure Drop, Self Cleaning, Large Slug Capacity, 
No Moving Parts and Simple Installation. Let Centrifix 
engineers recommend the correct Centrifix solution to 
your line purifier problems. 


$606 PAYNE AVENUE 
CLEVELAND 14, OHIO 


For more data on advertised products, use Reeders’ Service Cards, last page 








< Clark Brothers Company, one of Z 
Suppliers ees the Dresser Industries, has named E, G. — . r 
Hotze to succeed F. H. Hayes as manager iS Wey eee 


. , an te a of its Houston district. Hayes, with the 

other sales positions with the parent com- company since 1935, has retired 

et 4 He also has been associated with Hotze joined Clark Brothers in 1942 PAPLACED coment 

: 7 a, se Cc “x als, Inc., e I . as a sales engineer and had been assistant [~~ ACED © Mm REvaRSTeRES 

Ont Ge Nemours sompany, Nationa manager in Houston since 1952. Before 

Aniline Division of Allied Chemical & taking a place with the company he was SUSPENDED » nsuiarion 

Dye Corporation and Emery Industries, hc Se . WALLS e ROOFING 

rit with Cities Service Oil Compan y @ STACKS, BREECHINGS. 

ARCHES @ REFRACTORY TURN AROUNDS 

Walworth Company has appointed FOR PRESSURE | © CONCRETE AND STEEL 
George W, Newland as central division VESSEL LININGS SANDBLASTING 


sales manager, with headquarters in Pitts- EATERS BOILERS] © ENCASEMENT FOR Pipe LINES 
burgh, Pa. He succeeds Joseph E, Mihm, @ CONCRETE RESTORATION 


who has been named assistant vice presi- Write for estimates on your prepesed project. 
dent of Walworth, with headquarters on GEO. " SStwrses co. 
the West Coast seth Aceh oe | oe Rig 
Newland has been with Walworth Com- 2517 JEFFERSON ST KANSAS CITY 41, MO 
pany for the last eight years, previously NEW YORK + HOUSTON ¢ PITTSBURGH 
having held the position as head of the 
Order and Sales department of the Pitts 
burgh Forgings Company 

















BARRETT automatic 


Filling and Crimping Equipment ACF industries, Inc., has appointed 4 T E t L p | p E 


for handling greases and other James C. Stowers as assistant to the presi 


viscous fluids dent of the Nuclear Energy Products di 

@ No operator required. vision of ACF Industries, Inc. Stowers, a n d T U B | is G 
@ 100% air operated. who was manager of the Kansas City, Mo., 

Fills, seals, stamps and counts lug field office of the Atomic Energy Com- 
cover pails. Output of 15 pails per mission, was awarded the Legion of Merit @ CARBON MOLY 
minute. Write for details on installa- for his activity in connection with the @ CHROME MOLY 


tion to meet your requirements. Oak Ridge, Tenn., Atomic Energy Project @ STAINLESS 
duriag World War II. > 
BARRETT lhe company has also named Harold ry 
Wanuflacturing Co. Etherington and William Jackel as vice 
eset oe presidents of The Nuclear Energy Products ALL SPECIFICATIONS - ANY SIZE 








division. Jackel is manager of the com- Write for Stock List 


pany’s operations at Albuquerque, N. M., Send us your surplus lists 
while Mr. Etherington will be located in 


the New York offices of the company MIDCONTINENT TUBE SERVICE, inc, 


Free to 2308 Ookton St., Evanston, Ill., Davis 8-4030 
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One of 12 Test Cham- 


PETROLEUM REFINER | 
Subscribers | ie sccm s 


Write for free booklet on prepa- 
ration of articles for PerroLeum 
Reriner, the technical press 
generally, as well as papers for 
technical meetings. 

Use Reader’s Service blue cards 
in the back of this issue. Write 
on the card “Free Author’s 
Booklet,” fill in name, address 


| ap orpaieih Need a SPECIAL 


Cool 
The y by Cooling 


maine Cooling System? 


uU N g r Then the chances are that Frick engineering 


and production facilities can serve you. 
Cc 0 N c R E T E We specialize in custom-built refrigerating 
A 7 D AND CEMENT and air conditioning equipment: our engineers, 
see Sy © ‘ei designers, foundrymen and mechanics team up 
, to handle those unique jobs which other manu- 
We have the equipment, personnel and facturers hesitate to accept. 
experience to complete any and all GUN- i . Y We just furnished, for example, a 25-foot 
ITE work regardless of size or location. few em “tlle shell, over 7 feet in diameter, with complete 
equipment for conditioning air at 100 pounds 
Send for specifications and hulletins pressure for a huge wind tunnel. 
See ovr catalog in Sweet's Tell us what you need—we'll do the rest! 
Branches and Distributors in principal cities, the 


GUNITE CONCRETE & CONST. CO. world over. Write 














| Orange jvice is Concentrated with Frick Re- 
| wersed Refrigeration at | (10th the Cost of Steam. WAYNESBORO, DENNA 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER 

















Piel 


pays dividends... 


. In greater production, higher quality, less 
maintenance cost and less down time due to failure. 
CB&I, a pioneer in the manufacture of welded 
steel plate structures for the petroleum industry, 
design, engineer, fabricate and erect such structures as 
Hortonspheres®, Hortonspheroids®, processing towers, 

and Conkey filters . .. modern refinery structures 
built to exacting specifications. When you plan 
welded steel plate structures for your refinery be sure 
to write our nearest office for information, 
estimates or quotations. 


FLUID CAT CRACKER 
CB&I built the reactor-regenerator and cata- 
lyst hoppers for the UOP fivid catalyst 
cracking unit shown obove at the Rock Island 
Refinery Corp., Zionsville, Indiana, refinery 


CONKEY SOLVENT DEWAXING FILTERS 


These filters are specifically designed for . . 
the clarification filtration of cil solvent Chica 0 Bridge & tron Com an 
mixes for the recovery of slack wax in a 


refinery MEK solvent dewaxing plants. They Atlente © Birminghem © Boston © Chicage © Cluvelend © Detroit * Houston 


oer ph = peers ee Los Angeles © Wew York © Philadelphia © | ittsburgh © Selt Loke City 
ery from recrystallization filtration of slack , ae tie! @ Gatien 

wax with concurrent removal of product Sen Froncisce © 4 one emngen 

wax and soft woxes from low cold test oils. Plants in GIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
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Reviewing New 


Books 





Manual on Refinery Wastes, sup 
plement 2 to Volume II on Waste Gases 
and Particulate Matter of the API Manual 
on Disposal of Refinery Wastes. This new 
supplement deals with Air-Pollution Sur 
veys 

It provides on the amounts of 
pollutants coming from refineries and from 
nearby sources; the distribution of pollut- 
ing materials in surrounding areas under 
varying meteorological conditions, and the 
physical, chemical, and biological effects of 
various concentrations of polluting ma 
terials at specific points. The book points 
out that measurements of polluting ma- 


data 


terials should be preceded by qualitative 
evaluation of process units, storage tanks 
maintenance flares, and burn- 
ing pots and stacks as sources of pollutants 
Odor evaluation is a valuable method for 
locating troublesome sources of pollution 
particularly where the 
low concentrations 


operations 


pollution occurs in 


Quantitative evaluations may involve 
1) material-balance analyses for estimat- 
ing total quantities of pollutants released 
from a refining unit 2) air 
usually with 
scrubbers, at 
beyond 


sampling 
recorders or 
locations 


continuous 
inside or 
chemical 


various 


refinery boundaries ) 


A well-known oil refinery had an injunction 


to stop operations of its catalytic cracking 


unit, due to odors emanating from spills, 


separators and other wastes, stack fumes 
and products of combustion. RHODIA was 
consulted and ALAMASK used. Here is an 
excerpt from a letter ‘from the refinery: 

“Nery effective masking of odors re- 


sulted and in 


yew of puriactions all cases 


_ ‘against us Were | alka. ge We are v ry 


grateful to ROPIA tor 


y what they, have 


done for.us and are happy to pass on our 
experiences to others in similar difficulty.” 


ee sigriw (hee ee yt™ 


if odors from your refinery are contami- 
nating the community, ‘RHODIA can help 
“you, too. Our experienced odor engineers 
will be honey % te consul wi you on your 


etl 


230 Park Avenue, 


INC. New York 17, N.Y. 


in Canada: NAUGATUCK CHEMICALS, Division of Dominion Rubber Co., Ltd. 


MONTREAL . TORONTO 
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analyses and/or physical studies of sam- 
ples +) evaluation of measured concen- 
trations in relation to established maximum 
allowable concentrations; and (5) control 
determinations of the effect of refinery 
emissions on plant life 

American Petroleum Institute, 
50th Street, New York 20, 
out charge to holders of the 
of Volume II 


50 West 
available with 
Fourth Edition 


Physical-Chemical Properties of 
Ethane-Nitrogen Mixtures, by B. E 
Rakin, R. T. Ellington and D. C. Gami 
Publication of the physical- 
chemical properties of binary mixtures of 
methane, ethane and nitrogen at the In- 
stitute of Gas has been completed with th« 
issuance of this research bulletin, num- 
bered as IGT Research Bulletin 26. The 
methane-nitrogen studies were published in 
1952 as Bulletin 17, the 
ethane study was completed in 
Bulletin 22 

These three bulletins and their ancillary 

Thermodynamic Properties of Nitrogen 
1952) and No. 21, Thermodynamic Prop- 
erties of Methane-Nitrogen Mixtures 
1955) collectively provide data essential 
for the engineering design of plants to 
separate the pure elements of natural gas 

Institute of Gas Technology, 17 West 
4th Street 16, 40 pages, $5 


studies in 


methane- 
1953 as 


and 


Chicago 


Specifications for Flanged 
Welding-End Forged and Cast Steel Gate 
Plug Valves, prepared by the API 
Committee on Refinery Equipment of the 
Division of Refining. This publication, 
designated as API Standard 600, Third 
F.dition, July, 1955, covers service classifi- 
cation and $1Z¢s general requirements for 
flanges welding ends, and drain 
and by-pass connections; material, design, 
and fabrication of gate valves and plug 
valves; gate and plug valve tests; marking; 
inspection and rejection; and shipping 
Tables are given of Class A and Class B 
pressure-temperature ratings, plug and gate 
valve dimensions, test pressures, material 
specifications, and plug-valve classification 

(American Petroleum Institute, 50 West 
50 Street, New York 20, $1.50.) 


and 


and 


t nd and 


industrial Furnaces, Volume II, by 
W. Trinks. This third edition has been 
more than half rewritten to incorporate 
the latest developments in furnace know 
how 

Concentrating on fuels, furnace types, 
and furnace equipment, Volume II of 
“Industrial Furnaces” delves into all 
phases of operation as they are known and 
handled today, It supplies more than fifty 
new items in this edition, not counting 
he 117 new illustrations and the entirely 

-w chapter on safety measures 

The volume discusses new burners and 
furnace types; improved mounting of elec- 
tric heating elements and practical meth- 
ods of calculating them; the application of 
protective atmospheres; information on 
fuels and electric energy, and labor-saving 
devices for moving material into, through, 
and out of furnaces. 

New data on tar-pitch; direct resist 
heating; up-to-date facts on resistors 
recent types of temperature-control instru 
ments; link-belt chains and woven-wire 
belts; a comparison of fuels and furnaces 
on six bases, and the effect of local condi 
tions on selection of heating methods also 
are among the points taken up 

In addition,» new charts for carburiza 
tion and decarburization of steels of vari 
ous carbon contents are supplied, as well 
as details on the properties and cost of 


ance 


REFINER 
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9 
‘HOW FAR THAT LITTLE CANDLE THROWS HIS BEAMS!" 
i Malcmeslion, meh mmesl- Mm @lslal Sisal | Mmer- tale il. symbol of love and caring of warm 
shelter and gentle hearts. Symbol, too, that tiny flatne, of all the material things 
that, not only at Christmas but at every other tirmne as well, feed you, house 
you, clothe you, transport you, entertain\you, protect you All have their 
orig in flame the flames of industry coritained by refrac tory brick 
GENERAL REFRACTORIES COMPANY, Philadelphia 2, Pa 
f 
' ‘ 
| 





A COMPLETE REFRACTORIES SERVICE 











EA EF BG 
Fy ane nat 
ou bi ‘ te CLS: 


= 
- 


EXPERIENCE is the touchstone of skill 


in making ship models or in prefabricating critical 
piping. Mitchell skill, augmented by an exceptional 
range of shop facilities, provides power and proc- 
essing plants with safer piping ...at minimum cost. 


W. K. MITCHELL & CO., INC. 
Philadelphia 46, Pa. 


ITCHELL PPING 


PIPING FABRICATORS AND CONTRACTORS 
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liquefied petroleum gases; salt baths; 
charging levers; hearth rollers, and other 
items of operating value. 

The new book is a companion volume 
to Volume I which deals with principles 
of furnace design and operation. Both 
volumes have been translated into several 
languages 

(John Wilsey & Sons, Inc., 440 Fourth 
Avenue, New York 16, 358 pages, $10.) 


Partially Fluorinated Esters and 
Ethers as Temperature- Stable 
Liquids, Part II, Physical and Chemical 
Properties. This publication describes a 
new series of partially fluorinated esters 
and ethers synthesized in experiments at 
the Naval Research Laboratory. It is con- 
cerned with the physical and chemical 
properties of these compounds and the 
effects of fluorination on properties of 
interest in lubrication and hydraulics. 
Good viscosity and oxidation stability, 
high boiling points, low flammability ane-l 
good stability to hydrolysis of some of the 
compounds indicate their advantageous use 
as lubricants, hydraulic fluids and plas- 
ticizers, 

Suggested applications are as lubricants 
for aircraft gas turbine engines, in silicone- 
insulated electric motors and generators, 
in submarines, between decks on ship- 
board, in heated plants, for baking and 
drying equipment, and other mechanisms 
operating at high temperatures 

(Office of Technical Services, U. S. De- 
partment of Commerce, Washington 25, 
26 pages, 75 cents.) 


, 


Ferrous Metals, Part |, 1955 Book of 
ASTM Standards. This part, containing 
315 standards, is 11-percent larger than 
the 1952 edition and contains 125 stand- 
ards that are new or have been revised 
since the 1954 Supplement. Since 1952, 
211 standards are new or revised 

This part contains standard and tenta- 
tive specifications, methods of test, and 
definitions for steel piping materials; flat 
products; bars, bolts, and rivets; billets, 
forgings, and axles; rails and accessories; 
railroad wheels; springs; concrete reinforce- 
ment; corrosion-resisting steel; metallic 
coatings for steels; welding rods; wrought 
iron; cast iron; malleable iron; magnetic 
materials; ferro alloys; and metal powders; 
as well as general methods of testing. It is 
especially important in the heavy ma- 
chinery, railroad, and construction indus- 
tries. Materials engineers, purchasing 
agents and others concerned will need the 
new Part 1 to enable them to be sure of 
using the latest applicable standards 

rhe remaining parts of the 1955 book 
are expected to be ready for publication 
in February, 1956 

(American Society for Testing Mate 
rials, 1916 Race Avenue, Philadelphia 3, 
1834 pages, $13.50. The complete seven 
part 1955 Book of Standards will cost $84 


improved Methods of Export 
Packaging Quart Oil Cans, Bureau 
of Supplies and Accounts, U. S. Navy 
This research report indicates that present 
military specifications (MIL-C-124-B) for 
packaging 24 round cans of motor oil do 
not provide sufficient protection for export 

It recommends that present specifica- 
tions be changed to require packaging in 
wirebound boxes or Q-crates. The cost of 
packaging in wirebound boxes would be 
slightly higher because of the hand-filling 
that is necessary. Companies using these 
containers, however, will be furnishing a 
package equivalent to the Q-crate, at a 


Mineral Facts and Problems, will be inter Wright Air Development Center, This r 
esting to both laymen and technologists. It port of Air Force-sponsored research de 
includes historical descriptions and signifi scribes the application of a new technique 
cant items about current production, re for the measurement of velocity profiles in 
serves, transportation and the uses of flowing fluids 
petroleum and natural gas This technique, based upon displace 
One point of interest is that the report ment of a radioactive or dye solution from 
shows that contrary to popular impression, the tube, has been used successfully for 
a handful of companies do not control the Velocity measurements to within 0.002 inch 
oil and gas industries, but that more than oft the wall of one-half inch diameter 
18,000 firms are engaged in its various tube 
activities Office of Technical Services, Depart 
Superintendent of Documents, Govern ment of Commerce, Washington 25, 10 
ment Printing Office, Washington 25 pages, $2.75 





December, 1955—-PeTroLeuM REFINER For more data on advertised products, use Readers’ Service Cards, last page 415 





labor cost equivalent to their past bids 


(Office of Technical Services, Depart New fete) 44 ‘grees 


ment of Commerce, Washington 25, 5) 
pages, illustrated, $1.50 







Instrumentation, Boundary Layer Ra 
Petroleum and Natural Gas, a part dioactive Traces Technique, Part 1, pre 
of the Bureau of Mines’ Bulletin 556 pared by North Carolina State College for 























Now get Steam Cleaning Efficiency with 


WO FIRE DANGER 
Files 
Firclen 


CLEANER 




















Make your steam do double duty 
A KELITE Fireless STEAM 
CLEANER connected to your exist- 
ing steam lines makes short work 
of difficult cleaning jobs...and 
there's no fire, no soot, no coils, no 
scale. You'll have surging power 
from the high volume KELT TE 
piston-type pump with its stainless 
steel ball check valves..."controlled 
blast” cleaning concentrated exactly 
where you want it by the exclusive 
KELITE Hy-Vel (high-velocity) 
Nozzle. Cool, patented, aerated Gun 
Grips...another KELITE exclusive 
..-provide comfortable operating 
without gloves 
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Now ysed 
of & 


KELITE ~~... 
CORPORATION 


1250 No. Main Street, Los Angeles 12, California 


Sold and Serviced in 98 U.S. Cities 
and 16 Countries Abroad 





merce ° 





ries 








Plants and Division Offices in 
Los Angeles, Berkeley Heights, N. J., Chicago, Dallas, Mexico City, Toronto 












MAIL COUPON too Anovies 12, Coltri 
FOR Send me free illustrated Bulletin No. 107-B describing ’ 

the KELITE Fireless STEAM CLEANER ’ 

FREE ILLUSTRATED ere 
LITERATURE Company : 
Street . 

TODA y City Zone State ; 
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Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undispiayed) set 


charge, $3, Blind box address in our care counts six words 
Display 
border, $12 per column inch; situations wanted display ads, $6 per column inch 


Situation wanted ada, 6 cents per word. 


in thi 


ads 


8 size type: 12 cents per word 


set in suitably larger type with 


Minimum 
Replies forwarded without charge 
ruled 
Ten percent 


discount for two or more insertions of same copy in consecutive issues. All Classified ads payable 


in advance, Copy deadline 
Classified Advertising, 


25th of month preceding date of issue. Send copy 
Petroleum Kefiner, P, O 


* , * * * * * 


Box 


i 


2608, Houston, Texas 


* * * * + * 


and checks to 


. 





HELP WANTED 


HELP WANTED 





AREA ENGINEERS 


Several graduate engineers with mini- 
mum 6 years experience supervising 
maintenance engineering functions in oll 
refining or producing facilities, power 
plants, heavy (industrial installations, 
manufacturing plants, or related opera- 
tions, To establish technical supervision, 
procedures, maintenance operations and 
schedule routine and special work for 
major oll producing and refining opera- 
tion with al supporting facilities; Le., 
housing, feeding, recreation, etc. 
Salary commensurate with background 
and experience, Write giving full par- 
ticulars regarding personal history and 
work experience. Please include tele- 
phone number, 


Recrutting Supervisor, Bow 66 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 











SITUATIONS WANTED 





®REFINERY ENGINEER. Registered pro- 
fessional and graduate mechanical engineer. 
Over 15% years responsible and supervisory 
experiences includes: 56% years in design of 
hydro and hydropneumatic systems; 4% years 
in refinery and petrochemical design and con- 
struction with major refinery contractor; 6% 
yeurs refinery engineering, maintenance and 
construction with independent and major oil 
companies, Box 212-R, Petroleum Refiner, 
Houston, Texas 





® CHEMICAL ENGINEER, B. 8e., 
University with honorn, 
industrial experience, desires technical posi- 
tion in oll refining or petrochemicals, Box 
218-R, Petroleum Refiner, Houston, Texas 


London 
four years diversified 





CHEMICAL ENGINEER 


Extensive broad experience including 
policy decisions, plant operations, con- 
struction, pllo\{plants, research and de- 
velopment on sulphur, tnorganic sul- 
phur compounds, sulphur compounds tn 
petroleum, petroleum refining opera 
tions, bulk oxygen, caustic, chlorine, 
soda ash, potash, cement, heavy plant 
utilities. Enuwineering degree, some 
teaching independent consultation 
work. Twenty years industrial back- 
ground, Age 43. Current position not 
utilizing full capabilities, Desire oppor 
tunity to put diversified industria) ex- 
perience to work examining engineering 
problema, recommending solutions, su 
pervising operational policy, Box 217-R, 
Petroleum Refiner, Houston, Texas 











The C. W. Nofsinger 
Company 
Kansas City, Missouri 


Permanent positions in a small and 
growing organization. Excellent Op- 
portunities for advancement. 


CHEMICAL ENGINEERS 
With up to five years experience in 
process design of petroleum refining 
or chemical plants. 


SENIOR STRUCTURAL 
ENGINEER 
With minimum of five years in design 
of foundations and structural steel 
for refinery and chemical plant in- 
stallations. 


MECHANICAL ENGINEERS 
With up to five years experience in 
piping design for refinery or power 
plant installations. 


PIPING DRAFTSMEN 
With a minimum of two years recent 
experience on refinery or chemical 
plant piping. 

Please send complete resume includ- 


ing salary requirements, also recent 
small photo of self if convenient, to: 


John P, Sherrod 
Personnel Manager 
Room 1311 
Rialto Building 
Kansas City 6, Missouri 
All replies will be considered con- 
fidential. 








FOR SALE 





® GAS COMPRESSORS. 60 to 400 hp up to 2000 
One, two, three or four stages. NEW and 


pal 


USED 
CHerry 2 


6291, Box 868, Tulea Oklahoma 


FOR SALE or RENT. Call M. C. Bolin, 


PROFESSIONAL SERVICES 





* HIGH voltage electrodeless discharge is on 
ite way as one of the new tools in petroleum 
refining. High voltage discharge eliminates 
sludge formation! High voltage discharge re- 
moves gases and water! High voltage dis- 
charge improves high temperature greases! 
High voltage discharge makes lubricants from 
non-lubricants! Let us describe the use of 
this new tool. No vbligation, of course. Re- 
search and Development Corporation, 21 East 
Van Buren Street, Chicago 6, Illinois. 





HELP WANTED 





Asphalt Chemist 


Chemist thoroughly versed in the chem- 
istry, treatment and technology of asphalt, 
to conduct research and development in 
this field. Attractive position with an 
expanding and progressive organization 
interested in this field. Pleasant working 
conditions in an air-conditioned labora- 
tory. Fringe benefits. Midwest location. 
Send resume of qualifications, photograph 
and salary desired. Box 216-R, PETRO- 
LEUM REFINER, Houston, Texas. 








Plant 
Equipment 
Inspectors 


Graduate engineers with minimum 5 years’ 
experience in design or inspection of 
petroleum processing plants and equip- 
ment. Major part of experience must have 
been in inspection work entailing general 
knowledge of all facilities. Develop in- 
spection methods, supervise and conduct 
inspections and advise operations on 
codes and equipment limitations in a 
major oil installation located in Saudi 
Arabia. 

Write giving full particulars regarding per- 
sonal history and work experience. Please 
include your telephone number. 


Recruiting Supervisor, Box 91 
ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 














FOR SALE 





® Will sell bound volumes 11 to 28 inclusive 
(1932-1942) PETROLEUM REFINER, 
condition. A useful addition to a petroleum 
reference library. A reasonable offer will be 
accepted Box 215-R PETROLEUM RE- 
FINER, Houston, Texas 


Good 








USED BURY COMPRESSOR 
FOR SALE 


Serial #5696, 4 cyl. Vertical in line, Double Acting, Single Stage, Non-Lubricated 
Oil Free Air, 1290 SCFM @ 50 psig Discharge Press, Piston Speed 600 Ft/Min. 
Design B HP 184, RPA 450 Bore 11” Stroke 9” Drive 10 V-Belts Std D Section 
Static Free, Length 10’ 0” Width 8’ 6” Height 7’ 6”. 


In good operating condition 


SHELL OIL COMPANY 


BOX 728 
WILMINGTON, CALIFORNIA 
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General Control Company has 
named two regional representatives for its 
Air Conditioning and Refrigeration Con- 
trols division. Jack Croushore is supervis- 
ing the division activities of the Chicago 
regional office, and Ray Wheeler has taken 
charge at the office in Columbus, Ohio, 


The Lincoln Electric Company has 
opened a new branch office and ware- 
house in Denver, Colo. District manager 
for the area will be Merrill F. Yale who 
has been a sales engineer in Lincoln’s San 





Francisco office since 1949. Scotty Lam- 
brecht, a native of Denver, trained in 
welding enginecring, will assist Yale 

y Zeh has been made district man 
ager for The Lincoln Electric Company in 
Chicago, For the last four years, Zech has 
been district manager for Lincoln in 
Syracuse, 


U. $. Steel Supply Division of United 
States Steel Corporation has opened a new 
steel warehouse in the Trinity industrial 
district of Dallas, Texas. A. R. Schmitt 
will be the U, &. Steel Supply Division 





HELP WANTED 





Refinery 
Operations 
Engineers 


California Texas Oil Company has a 
limited number of positions available for 
graduate lified for: 





gi ’g 
* Economic analysis of proposed re 
finery expansion programs. 
Planning of organizations 
staffing of new refineries. 


and 


Assisting management in reviewing 
and preparation of investment 
budgets and operating cost fore- 
casts. 
Coordination of technical and eco- 
nomic research in refinery opera 
tions. 
Foreign Service of limited duration 
if necessary. 
Applicants must have at least 5 years’ 
experience in petroleum refinery opera- 
tions and be suited for supervisory 
positions. 


Starting job assignments will be in New 
York City. Salaries commensurate with 
background and experience plus liberal 
employee benefits 


Send detailed resume to: 


CALIFORNIA TEXAS 
OIL COMPANY 


380 MADISON AVENUE 
NEW YORK 17, NEW YORK 
c/o Personnel Dept. 





PROCESS 
ENGINEERS 


Career Opportunities 


Southern California 


for men with a minimum of 5 
ears experience in PROCESS 
ESIGN for Petroleum or Chem- 
ical plant. 
OFFERING MAXIMUM 
OPPORTUNITIES POR: 


* Utilization 
individual 


and recognition 
initiative and 


of 

ability 

* Broad responsibilities rather than 
narrow specialization 

* Experience 


with a wide range of 
>. 


LIBERAL SALARY RANGES, PROFIT 
SHARING, TOP BENEFITS & IDEAL 
WORKING CONDITIONS, 


Submit resume of training & experience 
to 


THE 


FLUOR CORP. 


Engineers - - Constructors 


2500 S. Atlantic Blvd. 
Los Angeles 22, Calif. 

















LUBRICATION 
ENGINEER 


Interesting and permanent position open 
for man experienced in industrial lubrico 
tion. Large chemical plant in central New 
York Stote with varied and extensive 
mechanical equipment. Also a few open- 
ings for graduate engineers on plant 
maintenance and construction. Please sub- 
mit complete resume and salary range in 
first letter. 


Address replies to 
Tech. and Administrative Personnel 
SOLVAY PROCESS DIVISION 


Allied Chemical & Dye Corporation 
P. O. Box 271 
Syracuse, New York 











+ * + 
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sales representative 
office, 


to 


in the Dallas ware 
and C, W, Hopkins will con 
represent the division in north 
Texas. W. W. Schweitzer will be the 
in Fort Worth with a 
including northwest Texas 


house 
tinue 
cast 
division's salesman 
territory 


The Frontier Refining Company ha: 
appointed William R. Seuren as vice presi 
dent of sales. Seuren joined Frontier as sales 
coordinator in January 1955. Prior to that 
he spent five years with Deep Rock Oil Cor 
poration as assistant industrial sales man 
ager, lube oil supervisor, and assistant t 
the vice president of manufacturing 


S$. Morgan Smith Company has ap 
pointed Moody-Price, Inc., Baton Rouge, 
La., as representative for its Valve Divi 
sion in the Louisiana-Southern Mississippi 
territory. Jere Price and Ray Moody will 
represent 5. Morgan Smith in this terri 
tory 


Atlas Powder Company has com 
pleted a $100,000 nitration process labora 
tory at its explosives experimental laboratory 
at Reynolds, near Tamaqua, Pa. The new 
laboratory is a pilot plant installation which 
will allow studies of nitration reactions in 
plant-type equipment, but on a smaller scale 
than is practical in an operating plant 


General Controls Company ha: 
named B, L, Lerch Midwest regional man 
ager, and his assistant, Norbert A, Grainer, 
has succeeded him as manager of the firm's 
Chicago branch 


The Girdler Company has made a num 
ber of 


Processes division 


organizational changes in 
Girdler is a division of 
the National Cylinder Gas Company 

R. M, Reed has become technical advisor 
to the executive vice president. He formerly 
was head of the Technical department 

a & Randolph has been appointed as 
sistant chief engineer in charge of the Prox 
ess section, and F, A, Hilinski has been ap 
pointed assistant chief engineer in charge 
of the Project section 

The newly established Process section, 
supervised by Randolph is divided into 
three groups, They are the Process Design 
group, headed by J, M. Jackson; the Oper 
ating group, headed by C, C. Brewer, and 
the Process De velopment group, headed by 


Norman C, Updegraff. 


its (ras 


Burgess-Manning Company has ap 
pointed Dudley W. Day, vice president, as 
general manager of its Penn Instrument 
division at Philadelphia, and Allen Wilson 
as general manager of the Architectural 
Products division at Chicago 

1 he company also maintains divisions at 


Libertyville, IL, and Dallas, Tex 


Fisher Governor Company, Ma: 
shalltown, lowa, has moved into its recently 
completed research and engineering center 
The new three-story brick has 
100,000 square feet of space and is com 
pletely air-conditioned, It covers 
mately half of block and about 
200 of Fisher's 1250 employees are assigned 
to the building 

rhe engineering de 
partment is located adjacent to the research 
laboratory 


structure 


approxi 
a square 


enlarged product 


area. Sales Engineering, execu 


tive offices and general office departments 


are also in the new building 
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Here's a New Quick Precision Pipe Bender 


Hydraulic Pipe Bending Machine 

Chamberlain Industries, Ltd., has 
developed a newly designed tube bending 
machine, Hydraulically operated, the illus 
trated machine is capable of 180 degrees, 
close radii bends, in tubes up to 3 inches. 
Similar models are available for tubes up 
to 12 inches. The tubes are bent cold and 
unloaded in approximately 25 seconds 
Walter P. Hill, Inc., is associated with 
Chamberlain Industries in the development 
of these machines in the U. S. and Can- 
ada. For further information 


Circle El on Postcard 


A new plug valve lubricant offering 
an unusually broad temperature range has 
been announced by Rockwell Manufactur- 
ing Company, The efficient temperature 
range of the lubricant is 40 degrees below 
zero to 500 degrees above in the bulk 
form and 20 degrees below to 500 above 
in the stick form. 

Service conditions under which the lubri 
vant will successfully perform include gaso- 
fine, kerosene, fuel and lubricating oils, 
crude distillate, sweet or sour natural gas 
and manufactured gas with water or or- 
ganic condensate, LPG systems, dilute acids 
and alkalis, glycols, aqueous solutions of 
other organics. For detailed information 


Circle E2 on Postcard 


Combination Valve Fluid Me- 
chanics Company, Houston, has designed 
a valve for low pressure tanks needing 
both pressure and vacuum relief, It is in 
effect two separate valves mounted in one 
valve body. 

On the vacuum 
open on 


side the valve can be 


sect to as little as one inch of 


PETROLEUM 


water differential, It can be set to exhaust 
at 2 pound per square inch to 150 pounds 
per square inch. 

On the pressure side the valve can be 
modified to relieve in overpressure or to 
relieve in blowdown control. In the latter 
case, the inside the tank must 
fall a set amount below the relief pressure 
before the valve will reseat. 

The combination valve is constructed of 
high grade cast iron with bronze inner 
valve parts. The springs which load the 
two seats are stainless steel and are ad- 
justable over a wide range of pressures 
Both sets of seats are microlapped to in- 
sure proper seals. 

The lift lever operates the pressure seat 
only. The valve is shrouded with copper 
screen to protect the working parts from 
Just 


Circle E3 on Postcard 


pressure 


insect damage 


Pneumatic Integrator . The Fox- 
boro Company has a new model 
14A Pneumatic Integrator which requires 
no cams for square root extraction The 
device provides continuous linear integra- 
tion of flows to within 
Yo percent 


number 


industrial process 
integrator 
3-15 psi measurement signal from a differ 
ential pressure transmitter. This signal, 
applied through a bellows, positions a force 
bar in relation to a nozzle. The resulting 
back pressure at the nozzle, amplified by 


In operation, the receives a 


REFINER 





Fp complete process instrumentation 
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* F&P Automatic Logger Applications © Other F&P Data Reduction Applications 


F&P Automatic Logger boosts profit and production in many manufacturing and processing industries. 


Across the Continent, F&P Automatic Loggers 
Are Revolutionizing Instrumentation Concepts 


New digital approach transforms instrumentation 


from capital expenditure to revenue producer 


A new trend in industrial instrumenta- 
tion is exemplified by the expanding list 
of F&P Automatic Logger applications. 
This has produced a radical adjustment 
in the thinking of manufacturers as to 
production and process control systems. 

The Automatic Logger—designed and 
developed by Fischer & Porter—is an 
automatic high-speed means of con- 
verting pneumatic and electrical signals 
of pressure, temperature, flow and other 
variables into digital form, such as type- 


written log, punched tape or card, While 
logging occurs at preset intervals, the 
logger continuously samples essential 
variables and stores information for 
readout at subsequent periods. Analog 
computer techniques translate data into 
useful operating guides that result in 
increased production and 
provide 
for planning greater future production 

F&P Data Reduction & Automation 


Systems combine proven instrumenta- 


plant effi- 


ciency—and invaluable data 


tion components with the newest ideas 
in computer control and -digital pres 
entation of data. This has transformed 
instrumentation from a mere means of 
measurement and control to a new 
operating technique which pays off in 
dollar savings 

For detailed information about the 
F&P Automatic Logger, what it is doing 
for others, and its potential usefulness 
to you, consult the F&P Sales Engineer 
in your locality, Or write us direct 


Measuring, recording and controlling instruments 
Centralized control systems 


FISCHER & PORTER COMPANY 


COUNTY LINE ROAD ¢ HATBORO 9, PA. 


Data reduction and automation systems 
Chlorination equipment 
Industrial glass products 


Sales offices in 32 American cities and in principal cities abroad 
Dei ember, 1955 
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f IDEAL ' 


wy You can depend on WIEDEKE quality 


an air relay, regulates a jet of air onto the 


- blades of a turbine wheel 
ceili siete ea ry | 


As the wheel revolves, a weight, pivoted 
on the wheel, produces a centrifugal force 
This is fed back to the bar to balance the 
measurement signal. The revolving turbine 


Guard holds Flare 
PACKAGE Roll back—desir 
able for rolling 
Tubes closely 
BOILER f spaced in thin 
Tube Sheets. 
. and Stationary Fire Tube 
Boiler Tubes can be rolled and 
flared in one operation with 
this Modern Parallel Rolling 
Tube Expander 


Sen weer Deates os Witte wheel is ge ared to a counter which totalizes 
the flow. Thus, a flow change is instantly 
us for Bulletin 3409, reflected in a change of wheel speed and 
a rebalancing of forces. The centrifugal 
principle extracts the square root factor 
introduced by the differential pressure 
measurement so that imtegration of flow 
is linear 
For additional information on this new 
instrumentation device 


WI f ») Circle E4 on Postcard 
THE GUSTAV COMPANY 


_ oe ee ee See re aR 


’ 
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{f 
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| HEAT 


ee raises BY ao seaataet samedi 4 | EXCHANGER 
INSTALL me 


peak performance 


INTO YOUR 


compressors ee 2 


(AIR * GAS * AMMONIA) 











Seal-less Pump for High Temper- 


Peak performance, atures Chempump Corporation has 


developed a new “Canned Motor” Pump 
for High Temperatures which uses an 
: wt a integral heat exchanger with a special 

output, and lower power high temperature pump design. This makes 
THESE the canned motor Chempumps ideal for 

Voss VALVE ADVANTAGES: handling Dowtherm, Arochlor, hot fats, 
your oldest. and of ¥ ; 7 J hot oils and similar fluids at temperatures 
y ° M Quiet, vibration-free operation as high as 1000 F., depending on the 
course your newest, @ 20 to 60% more valve area cooling water temperature. Two Chem 
less power consumption pump model series have the necked down 

compressors by the minimum pressure loss design for high-temperature work. Model 
normal discharge temperature CHS 

installation of lower operating costs horsepower sizes and Model CFT units in 


utmost safety % and 1% horsepowers, Maximum head 
VOSS VALVES. 


Our detailed proposal for increasing the efficiency developed is 195 feet and maximum ca 
of your compressor will be sent you without pacity is 250 gpm. For information on high 
obligation. Send us the name, bore, stroke, and 
speed of your machine. 


maximum efficiency, greater 


costs can be built into 


pumps are available in 5 and 7! 


temperature leak-proof Chempumps 


ott Circle E5 on Postcard 


: Ss High Temperature Insulation \ 


new heat insulation product that with 
stands temperatures of 1800 F. has been 
REG. U.S. PAT. OFF. dev eloped by 


pany 


Owens-Illinois Glass Com 


The new hydrous calcium silicate prod 
uct, used primarily as covering for pines 
and vessels, has the unique advantages of 


VOSss VALVES } V 785 East 144th Street, New York 54,N. Y 
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This NEW Handbook 


of engineering data on J-M products 


tad Transite 
Celite Products . .. 
Packings and 
- Gaskets... 
Building 
Materials . .. 





... provides valuable information : 
to help you solve many design and operating problems 


Here is a new handbook which can be 
a valuable aid to you in many ways in 
improving operations and lowering 
maintenance costs in your plant. 
Whether your problem is reducing 
heat loss, fighting corrosion, sealing 
gases and liquids, controlling mo- 
tion, filtering liquids, improving for- 
mulae or protecting against fire, 


Johns-Manville 


Products for 
the Process Industries 


weather and wear, this handbook will 
aid you in finding the solution. 

This handbook contains 52 pages 
of useful up-to-date engineering in- 
formation on Johns-Manville prod- 
ucts used in the process industries. 
The answers to your thermal insula- 
tion problems may be found in the 
section which shows methods of cal- 


Johns-Manville 


Please send free 
Process Industries 


Name 


Company 


een) 


City 


Flectrical 
Products... 


Synthetic 
Silicates ... 


Friction 
Materials... 


Pipe Line 
Protection... 





culating heat transmission. Also in 
cluded are tables of heat losses from 
bare surfaces and equivalent thick 
nesses of pipe insulation Graphs pro 
vide information on surface resistance 
for both pipes and flat surfaces. 

For your copy of this handbook 
simply fill out the attached 
coupon and return if to us 


, Box 60, New York 16, N. ¥ 
(In Canada: Port Credit, Ontario) 


Johns-Manvill 


Products Handbook for the 


Address 


Jom 
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What's the 
sense of a 
Spare and a 


spare spare? 


Save money on gauge maintenance 
ways keep two gauge glasses “on 
bench” iy every one in use, 

You save time when replacements be 
come necessary, because: 

Spare No. 1 is right at hand for immediate 
replacement during routine cleaning and 
maintenance of the gauge. 

Spare No. 2 is ready for sudden emergen 
cies, Provides quick replacement in case 
of breakage at night, for example, when 
your Industrial Distributor may not be 
open 

Play safe and smart on all your visual 
inspection problems. Call your Industrial 
Distributor, and order extra gauge glasses 
for all your vessels. 

Remember: “ONE FOR THE GAUGE 
AND TWO FOR THE SHELF.” And 
always specify hard-to-break Corninc®, 
Pyrex® and MacseTH® gauge glasses. It's 
the economical way 


Al- 
the 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 
Application Recommendid Product 


Nermal Conditions 
(Ue to 100 p.s.i.) 


CORNING brond standard 
gouge glosses 


Higher temperatures PYREX brand high-pressure 


gauge glasses 


PYREX brand heavy-woll 
gouge glosses 


Higher pressures 
Extra visibility 


PYREX brand red-line 
QOVUGe glosses 


Viewing inside 
furnaces, reactors 
pressure vessels, etc 


PYREK brand sight glosses 


Lubricetion 
inspection 


PYREX brand lubricator 
glasses 


Visible dischorge 


devices 
y CORNING GLASS WORKS 
Corning, New York 


Cocnung meand raseach ix Gadd 


PYREX brand oi! cup 
glosses 
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For more data on advertised products, 


New Equipment. . - 


expanding slightly up to 1100 F. Com- 
pletely immersed in a test furnace, at 
1800 F., shrinkage is limited to about 11/2 
percent 

The material, called Kaylo-20, was de- 
veloped by the new Owens-Illinois Tech- 
nical Center. It has a pink color to dis- 
tinguish it from standard Kaylo which is 
effective up to 1200 degrees. For additional 
information on this new insulation 
terial... 


Circle E6 on Postcard 


ma- 


Magnetic Amplifier New 
netic” industrial counting and control in- 
struments operating at electronic speed and 
precision, yet offering the ruggedness and 
continuous-duty reliability of simple elec- 
tromagnetic devices, now are in production 
by the Berkeley division of Beckman In- 
strurnents, Inc. 

Heart of the revolutionary new instru- 
ments is a miniature wire-wound magnetic 
amplifier, epoxy resin-encapsulated in a 
tiny plastic cube measuring only %@ inch 
on all sides, Trademarked the “ferristor,” 
this rugged electromagnetic component 
performs most former vacuum tube func- 
tions. Ferristors are non-ageing, immune 
to damage caused by shock, vibration, 
moisture prolonged overloading. They 
produce little or no heat, permitting dust- 
tight enclosures on the new Berkeley mag- 
netic instruments. 


Circle E7 on Postcard 


“ 
mag- 


or 


Armored Purge Meter . Fischer 
and Porter Company has announced the 
manufacture of an armored purge meter 
of all metal construction with a 1500 psi 
ASA pressure rating. The meter is suitable 
for use in chemical or processing installa- 
tions where purging is required. 

It was field-tested successfully in purge 
applications in the refinery industry for 
which it was specifically designed. The 
meter, Figure 245, uses a magnet and 
follower to indicate flow rate. A simple 
means of resetting the magnetic bond 
should it be lost due to a violent surge is 
provided, 

The meter is available from stock in 
two sizes: (1) 25 gph water or 103 scfh 
of free air and (2) 80 gph water or 330 
scfh of free air equivalent, It is not recom- 
mended for gas service below 60 psig. The 
temperature rating is to 400 F 

The meter is 7% inches long with 1%%4 
inches outer diameter and connection size 
of Y% inch NPT (vertical). Scale gradu- 
ation is 0 to 100 percent in 10 percent 
increments. All parts which come in con- 
tact with liquids are made of type 316 
stainless steel, 


Circle E8 on Postcard 


Tube Cutter for the maintenance 
man’s tool box has been developed by 
Airetool Manufacturing Company. This 
cutter is a push-in type internal tube cutter 
and is small enough to be easily carried 
out in the tool box 


tube 


Action of the cutting blades is produced 
by pushing the cutter into the tube which 
automatically the double 
blades be used 


opens cutter 
Designed more as a 
maintenance than as a production tool, the 
push type internal tube cutter should prove 
useful 


to 


in a smaller plant operation where 


use Readers’ Service Cards, last page 
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TEMPORARY STRAINERS 


Made by a skilled mechanic 
and not by “just some guy 
with a torch.” 


1901 


REVOLUTIONARY CONSTRUCTION 


Smooth, efficient contours no weld 
“blob” around edge of ring. The flange is 
precision rabbeted into the ring joint 
gasket making deformation at thot point 
impossible. 


MAC-IRON offers a complete listing of 
line and temporary strainers, The latter of 
woven wire, perforated basket and conical 
. . all for use with raised face, and ring 
joint flanges. A large stock on hand is 
maintained; special strainers made to 
specification. 
Also producers of MAC-IRON Blinds and 
Spectacle Blinds (Figure 8). Available for 
use with various types of flanges in all 
pipe sizes and pressure ratings. 


WRITE FOR COMPLETE INFORMATION 


The Mack Iron Works Company 
Warren and Water Sts. Sandusky, O. 


\ 
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5 reasons Why 


YOU SHOULD CALL TRECO... 





UNIFIED RESPONSIBILITY 


Treco service is complete — from 
drafting board to test run. We start 
with the knowledge of your require- 
ments or from your specifications 
and furnish a complete operating 
schedule. 


SOUND ENGINEERING 

Experienced engineers — Process, 
Mechanical, Electrical, Chemical, 
and Civil Engineers — assure sound 
engineering, design and erection, 
eliminating costly oversights and 


delays. 


ECONOMY 


Sound engineering, plus experi- 
enced construction personnel, plus 
plenty of good equipment assures 
economical, speedy construction. 
TELEPHONE, WIRE OR WRITE US 
BEFORE YOU BUILD OR REVAMP. 























TORONTO 
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are drop forged from highest 
quality forging bars. Accurately 
machined and finished to precision 
dimensions. Rigidly inspected 
throughout production and air 
tested under oil after completion 
fo meet the highest standards of 
quality. 


PERMANENTLY LUBRICATED NUT THREADS for quick and 
easy make and break. EXTRA HEAVY HANDLE BAR NUTS to 
withstand rugged use. ““O” RINGS FORM PERFECT SEAL to 
retain pressures. ‘‘O” RINGS will not fall out. SEPARATE “O” 


RINGS are available for services and temperatures up to 500°F. 


WHY NOT WRITE for complete information on these and 
other Unions fully described and illustrated in our NEW CATALOG 


Clayton Mark & Company 


DEMPST ee oe a ae EVANST J 








Reprints available 
How to Get Those Top Octanes 


by Marshall Sittig and Wayne Warren 


This 51-page report on octane improvement tech- 
niques includes the most authoritative comparison of 
catalytic reforming today. But catalytic reforming is 
not the only way to get top octanes. In this report you 
will have ready reference to these other techniques: 


Isomerization 

TEL Addition 
Polymerization 
Alkylation 

Process Combinations 


Now available in one source for $1.00 
Write: 
Reprint Department, Petroleum REFINER, 
P. O. Box 2608, Houston 1, Texas 
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tube cutters are used, but where the speed 
and power of the larger internal cutter is 
not important 

This cutter is intended to be used with 
an air or electric motor and works best on 
non-ferrous tubes in the small diameter 
range, sizes from %-inch to l-inch O.D 
For complete information 


Circle E9 on Postcard 


| Platform Catalysts ... Universal Oil 


Products Company has expanded its line 


| of Platforming catalysts to include two 


| 
| 





tailored specifically for use in the produc- 
tion of gasolines of 98 leaded octane num- 
ber and higher. The improved catalysts, 
when used for the production of high octane 
number gasolines, give increased gasoline 
yields, more hydrogen and less carbon than 
presently available reforming catalysts. 

As in the case of earlier Platforming 
catalysts the improved catalysts, which will 
be known as Type R-7 and Type R-8, will 
be of low density and high activity. They 
will have the mechanical ruggedness char- 
acteristic of spherical shape, but will be 
smaller in size than present catalysts. One of 
them, Type R-8, available under special 
arrangement, will have a higher platinum 
content 


Circle E10 on Postcard 


poner. Inspection Projector 


. a portable gamma ray projector for 
use in radiographic work has been placed 
on the market by The M. W. Kellogg 


Company. The projector is being made 


in three sizes. 


The gamma ray projector is portable, 


| and needs no electricity, no control board, 


no maintenance beyond replenishment of 
the radio-isotope, and is quite safe to 


| operate. The projector is charged in a 


radio-isotope laboratory by inserting a 
small metal capsule that contains the 
proper amount of the radio-active istotope 
source. Gamma rays are projected from 
the small capsule through a shutter area 
to focus on the areas to be radiographi- 
cally examined by the exposure of the 


| film. 


The gamma ray projector is shielded 
with lead, the thickness of which depends 
on the strength of the isotope to be em- 


pa. It has a lenseless shutter that can 


x%¢ opened and closed remotely 
These units are intended to simplify 
the non-destructive inspection of installa- 


| tions such as field-erected vessels, piping, 
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a complete, line of 


Philadelphia Gear Works is proud to offer a new 
line of packaged fluid agitators... plus complete 
fluid agitation engineering service ... plus field service 
—right in your plant—covering every phase of your 
particular fluid agitation applications. Our engineers 
are prepared to specify agitation to best meet your 
process requirements. As you know, Phillie Gear 
reducers for agitator drives have been meeting the 
most exacting standards of major processors for 
many years. We have the answers to your agitation 
problems. Let us assume the responsibility for 

every phase of your fluid agitator installations. 


SEND FOR ILLUSTRATED BULLETIN DESCRIBING 
NEW PACKAGED AGITATOR DRIVES. 


PHILADELPHIA GEAR WORKS, INC. = et Industrial Gears & Speed Reducers 


ERIE AVE. & G ST., PHILADELPHIA 34, PA. Limi Torque Valve Controts 
NEW YORK « PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. ‘ =. : 
BALTIMORE + CLEVELAND 4 . 4 3 , 9 Cstabished 1697 
Virginia Gear & Machine Corp. + Lynchburg, Ve ’ - y 
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Carrier 


Centrifugal 


Compressors 


on the job at 
Shelli Oil Company 


These are two of the three Carrier 
Centrifugal Compressors on the job at 
Shell’s Deer Park, Texas, refinery. 
Five more Carrier Compressors have 


been installed in Shell refineries. 


Carrier makes a complete line of 
centrifugals for gas compression 
and refrigeration—up to 10,000 hp 
in a single unit. There are hun 
dreds of these dependable, efficient 
Carrier machines on the job at 


dozens of refineries across the coun 





try —serving such companies as 
The Atlantic Refining Co., Cities 
Service Co., Esso Standard Oil Co., 
Humble Oil & Refining Co., Sincla 

Oil Corp., The Texas Co. May we 


assist you? 


If you'd like a copy of our informa- 
tive booklet, “Centrifugal Compres- 
sors for Industry,” please call your 
nearest Carrier office. Or write 
direct to Carrier Corporation, Syra- 


cuse, New York. 





centrifugal compressors 


refrigerating equipment 
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New Equipmen 


casting and the like, through the use of 
gamma ray exposure of x-ray film to pro- 
vide an internal picture of the structure 
being examined, Projectors are available 
with several gamma ray sources in several 
intensities which are selected for the class 
of work to be performed. For additional 
information, just circle the card 


This item supplements The M. W. Kellogg | 


Company data on pages 505-512 of The Re- 
finery Catalog, 22nd Edition. 
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Remote Tank Temperature Read- 
ing . . . the Shand & Jurs Telepulse 
System of Remote Tank Gaging has been 
expanded to include a new Remote Tem- 
perature Reading System, called the ST- 
8900. This equipment can be installed as 
a separate, complete system for remote 
temperature reading, or in conjunction 
with the system for remote liquid level 
gaging. The temperature reading is trans- 
mitted by private or leased wires, carrier 
or Microwave and when added to a Re- 
mote Gaging System, it requires a mini- 
mum number of additional local lines, and 
shares some of the existing ones. 

A start or trigger pulse is sent from 
the control or reading station. This pulse 
starts the transmitter, wherever it may be, 
on its indicating cycle. This involves three 
phases: First, a series of pulses that start 
the process of temperature reading at the 
particular transmitter selected; Second, 
another series of pulses positively identi- 
fying the transmitter and confirming its 
selection by sending appropriate signals 
back to the contro] station; and Third, a 
series of pulses sent back to the control 
station giving a direct indication of the 
temperature of the product being meas- 
ured. These last pulses set us an indicator 
at the control station which shows an 
accurate temperature reading. At the con- 
clusion of this three series of pulses, the 
temperature transmitter § resets itself to 


readiness for repetition of another meas- | 


uring cycle 


The normal span of reading is 130 FP, | 


with readings to the nearest | degree 
Broader spans may be obtained in double 
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ENTERING 


AGITATORS 


\ 


Here are several good reasons why 
INTERNATIONAL excels in the pri- 
mary essentials of efficient, econom- 
ical and dependable performance 


1—LARGER SHAFTS—eliminating 
undue wear and stuffing-box leak- 
age caused by rotational deflection 


2—LINE BORED STUFFING BOX AND 
BALL BEARING SEATS — insuring per- 
fect, permanent alignment of shaft 
and bearings—self adjusting. Even 
when taken down and assembled, 
simply tighten bearing bolts to re- 
place shaft in original concentric po- 
sition. No special skill or tools are 


needed. 


3—NEW SHUT-OFF CONNECTION 
which allows Stuffing Box repacking 
with a full head of liquid, without 
appreciable leakage or disturbing 
other parts of the assembly. A much 
quicker and simpler operation than 
with conventional types. 


4— MECHANICAL SEALS can be fur- 
nished as optional equipment at rela- 
tive cost factor. 


INTERNATIONAL Side Entering Agi- 
tators are designed for Continuous 
Heavy Duty Service—a complete line 
of Gearmotor, Roller Chain or V-Belt 
Drive in sizes from “2 to 30 HP. 
Technical Bulletin 72-A available on 
request 


, a 


INTERNATIONAL ENGINEERING, INC. 


DAYTON 1, OHIO 


NEW YORK—15 Park Row 


CHICAGO— 407 5S. Dearborn %. 
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compact, dependable, 


NOW economical, guaranteed 


Completely AUTOMATIC PROCESS CONTROL 
of TIME-TEMPERATURE CYCLE 


through off-on or proportioning, high limit or stepless 
control action with secondary switching provisions! 


Model JG Series 


Versatile, Indicating, Pyrometric 


PROGRAM CONTROLLERS 
+: 


as 4 





@ Maintains extremely accurate time- 
temperature relation through broad 
range. 


may be used for different time- 
temperature programs. 
@ Works with choice of 4 types of 
@ Automatically repeats identical cycle basic control. 
for thousands of operations. By @ Requires no warm-up, tuning; less 
replacing cam the same instruments maintenance. 


WEST bi4no4 
CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


See how this new instrument can help your 
work, Write for Model JG Series and date 
on our complete line. Also available, 32-page 
thermocouple and accessory bulletin. 


4357-8 W. MONTROSE 
CHICAGO 41, ILLINOIS 


Let’s Talk About 


Sealing Service 


DURAMETALLIC is ready to help you with 
those stuffing box problems we've 
been doing it for industry for 38 years. 
Experienced factory-trained sales and 
service engineers are located in all sec- 
tions of the U.S.A. 

Without charge, a staff of research and 
development engineers at our Kalamazoo 
plant are ready to help you with your 
sealing needs. 

When seeking an answer to satisfactory 
sealing . . . put it up to Durametallic. 


+ pitied 
be i> eR 





Write Today for Bulletin File No. DM-PF 


DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 


For more data on advertised products, use Readers’ Service Cards, last page 
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New Equipment... 


and triple this amount, with indication to 
be nearest 2 or 3 degrees respectively. For 
additional detaiied information, just circle 
the card 
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High Temperature Mechanical 
Seal . . . A rotary mechanical seal espe- 
cially designed for high temperature serv 
has been announced by Durametallic 
Corporation. This new item is of Dura Seal 
line of products. This seal is intended to 
handle hot oils or hot water at tempera 
tures up to 800 F. Both balanced 
unbalanced seal assembly is included 
seal 


ice, 


and 
The 
with dur 
able wearing faces stainless stecl [ 
Ring Packings. The design 
thermal expansion to insure efficient per- 
formance. The stuff 
ing box flushings, unless to control vapor 
pressures in the 
coke formation which 
encountered in high temperature 
tions. For mors 


is generally stainless steel, 
and 


allows for 
seals do not require 


box, or to flush out any 


EXCessive might be 
applica 


information 
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Control Signal Converter . . . a com- 
pact analog-to-digital converter, designed 
as a high-speed, high accuracy digitizing 
link for automatic logging and automatic 
input to digital computers and process 
controls, has been developed by Fischer 
and Porter Company. The new unit, type 
P Digi-Coder converts any process varia- 
ble that can be represented by an electri 
cal signal into a form suitable for directly 
operating electric typewriters, digital 
printers, tape or card punches, lamp banks 
or tor initiating process control 

High speed, as many as five readings a 
second, plus high accuracy, plus or minus 


REFINER—l] 





Prolong the Life of Vessel Liners | 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
able refractory monolithiclinings used for 
KLEMP cat crackers, reactors, regenerators, frac 
tionators, beaters, strippers, risers, tacks 


cyclones, ducts breeching, furnaces and 
tanks. 


T Floorsteel is an armor and retainer for 
4 monolithic liners applicable to small diam 
4 eters for pipe linings beads, plenum 


chambers, sumps, stacks and furnaces 














Hexteel and Fioorstee! carbon or stainless steel armors and retainers prolong the life of vessel 
liners by resisting abrasion and corrosion. Our engineering depariment is prepared to di sign 
your total lining requirements. Whatever the destination, we will deliver your Hexteel or 


Floorstee! world-wide in record time! 


rite 
for your FREE 


copy of “Klemp 
Data and Spec- 
ification 


- — = 
KLEMP METAL GRATING CORPORATION PR 
6601 South Melvine Avenue, Chicage 38, Il! 


KLEMP METAL GRATING CORP awe of Sen ete Noni 


ndly send me @ copy your 


ae wy of Kiemp Hexteel = 6601 Seuth Melvine Avenve ty lf ponder 
We Gr reaper y Chicago 38, Ilinois 
‘ 
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~ a | Fiem 
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IT’S POSEY FOR 
PIPE ano PILING 


Posey specializes in the fabrication of 
large O. D. pipe for high pressure, high 
temperature service in water lines, sew- 
age outfall lines and similar applications. 


CARBON STEEL WROUGHT IRON 
STAINLESS STEEL STAINLESS CLAD 
NICKEL CLAD MONEL CLAD 


Posey is equipped to meet your require- 
ments in pipe and piling from 20” diameter 
and larger economically and on time 
Write for prices and specifications without 
obligation. 





JRE VESSE 


On AP ¥ 


ARBON STEEL AND ALLOY STEE ATE RICATION 
10) “ EY : RO | WO be am w | | Fabricated in accordance with 
) « ASTM specifications, Class 


Steel Plate Division Lancaster, Pu A252-46 
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DON’T THROW AWAY 


BROKEN or CRACKED 
CASTINGS! 
wt YEL-O-WELD 


766 ow 6 Patent ores 


AMERICA'S NO. 1 PROCESS 


TIMES 
STRONGER 
than the 
ORIGINAL 


Unconditionally 


Guaranteed 


A special process thet produces a GUAR 
ANTEED weld, without pre-heating or heat 
distortion! 





| servo 
| positions to the 
| the device 





Call or Write for an Estimate—Dept. G 


CASTING REPAIR 
> SERVICE... 


MASTER 
STANDARD 
RED LINE 
7 
CLEAR 
Up to 500 Ibs. 


MASTER 

CLEAR & RED LINE 
EXTRA STRONG 
Up te 600 Ibs. 


de in Lengths up to 144” Long 
‘And Outside Diameters %", 4", %”, 
%”, Fe”, 1, 1", 1”. 
High Pressure Composition 
ERNST RUBBER GASKETS 


All sizes to fit your gages and valves 


FiG. 21—Lip Mold FIG. 22—Standard 


ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, WN. 2. 








New Equipment... 


C.15 percent of fuil scale on all readings, 
makes the unit a versatile building block 
for industrial data reduction and auto- 
matic control centers, Input signals of d-« 
voltages representing temperature, pres- 
sure, flow, acidity or any other process 
variable, are amplified by a d-c chopper- 


null- 
The potentiometer 
supplies discrete shaft 
Digi-Coder section of 


type amplifier and then fed to a 
balance potentiometer 
mechanism 


The output can be in decimal, binary, 
binary-decimal, teletype or any special 
digital code. There is no need for further 
conversion. Standardization is automati- 
cally achieved with a self-contained stand- 
ard cell, For further information just cir- 
cle the card 
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REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks of joints. Put on under pressure — with- 
ovt interruption of service. Quick, simple, 
lasting repair. Sizes 1/2” to 24” incl. in stock. 


SKINNER-SEAL COLLAR LEAK CLAMP —de- 
ope to stop every type of collar leak in 
oil end gos lines. Sizes: 2” to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 


SEND FOR PSC 


BUBBLE CAP 


330 For more date on advertised products, use Readers’ Service Cords, last page 


ETROLEUM 


300 Styles Furnished 
Without Die Cost 


This standard 


bubble caps and risers contains 


reference on 


complete specification inform- 
ation for hundreds of variations 
Also many drawings for use in 
determining methods of tray 
assembly. With dies on hand 
for all listed styles, PSC can 
save you substantial die costs 
as well as design and delivery 
time. Furnished in any drawing 
type of metal, to meet your 
coking of corrosion problems 
Assemblies will also be pro- 
duced to your specifications. 


REFINER 

















PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
offers a firm resistance against cor- 
rosive media —especially sulphur 
compounds —and extreme temper 


atures! 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum 
inum. At temperatures exceeding 
the melting point of aluminum, the 
aluminum on the surface diffuses 
This diffused coating, together with 
the iron-aluminum bond, provides a 
refractory material that gives steel 
maximum protection against high 


temperature scaiing 


The Alumicoat Process can solve 
your corrosion and oxidation prob- 
lems. Send for full details today! 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


26 Delevan Street MAin 5-4200 Brooklyn, N. Y. 





Lasting 


Precision 
| 


Favorites the world over because of their readability and 
permanent accuracy TAG etched stem thermometers are 
available in A.S.T.M., Extreme Precision, and Standard 
Grades—as well as in Armored Types for special applica 
tions. Also A.P.1. Scale A.S.T.M. Hydrometers in plain or 
combined forms, and a precision grade for general use 
Catalog gladly sent on request, WESTON Electrical Instru 

ment Corporation, 617 Frelinghuysen Avenue, 

Newark 5, New Jersey 

Weston and T AG Instruments... 


manufacturers of 
a Subsidiary 
of Daystrom, Incorporated 


ow. Guslumens 


SS J) 
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PACKING—Asbestos: 
The Belmont Packing & Rubber Co... 
The Garlock Packing Company 
Johne-Manviile Bales Corp. 
Keashey & Mattison Company 
Riehard Kiinger Lad 
Union Asbestos & Mubber Co........ 862 
United States Rubber Company 


PACKING.—-Asbestos Rope: 
Johie-Manvilie Sales Corp 
United States Rubber Company 


PACKING—Chemical Resisting: 
Crane Packing Company 2 
The Garioek Packing Company...... 439 
Jahne-Manyville Saies Corp ‘ 
Richard Klinger Ltd 
Union Asbestos & Rubber Company. ase 
United States Rubber Company 68 
Otto H, York Company, Inc 


PACKING—Cloth Inserted: 
The Belmont Packing & Rubber Co... 
Jolina-Manvilie Sales Corp 
United States Rubber Company...... 


PACKING—Coll: 
The Belmont Packing & Rubber Co,.. 
The Continental Supply Company 
Crane Packing Company 
Jonns-Manvilie Sales Corp 
Union Asbestos & Rubber Co........ «BF 
United States Iubber Company 


PACKING—Composition: 
Crane Packing Company 
Joline-Manville Sales Corp 
Richard Klinger Ltd 
United Btetea Rubber Company 


PACKING--Cotton;: 
The Belmont Packing & Rubher Co. 
United States Rubber Company 


PACKING—Cup Type: 
Crane Packing Company 
The Garlock Packing Company..... 
Johne-Manville Sales Corp. 
United Btates Rubber Company 


PACKING—Dack: 
Johna-Manville Sales Corp 
United States Rubber Company 


PACKING—PFibre: 
The Relniont Packing & Rubber Co... 
Condenser Service & 
Engineering Co., 
Johna-Manville Bailes Corp 
United Btates Rubber Company 


PACKING—Flax: 
The Reimhont Packing & Rubber Co., .18 
Johna-Manville Bales Corp......... + 496 


PACKING—45° Conteal: 
The Garlock Packing Company. . 
United States Rubber Company... awtes 


he ng oem a 

The Belmont Packing & Rubber Co, pH 
Crane Packing Company 
The Garlock eking Company...... Hh 
Johne-Manviile Sales Corp 406 
Richard Klinger Ltd,.... 00.66. ceees 630 
Union Asbestos & Rubber Company. . 852 
United States Rubber Company 868 


PACKING-—-Hot Ot}; 
The Belmont Packing & Rubber Co 
Crane Packing Company 
The Garlock Packing Company 
Johne-Manville Bales Corp... 
Richard Klinger Lid 
United States Rubber Comp 


PACKING—Jute: 
Jobns-Manville Bales Cor 
United States Rubber Co 























if you're in a hurry to 


specify packing...remember 





COMPARING IS EASIER IN 
THE REFINERY CATALOG 


Nineteen of the leading manufacturers of pack- 
ing have filed their data in the Rerinery CaTALos. 
There are 24 pages of information on 19 lines 
of packing in the current catalog. REFINERY 
CATALOG is your quickest and most convenient 
source of information on refinery equipment and 
materials. More than 2,500 listings on refining, 
natural gasoline and petrochemical equipment 


and materials are filed in the Rerinery CaTALoc. 


Reach for your copy of 
ReFiNnery CaTALoc when you 
are planning a project. You 
will soon find it your first and 
best source of equipment in- 
formation. 


Gulf Publishing Company 


P. O. Box 2608, Houston, Texas 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—lol. 3 4 No. 12 











What's New in Manufacturers Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Stainless Steel Data Sheet lhe 
American Iron and Steel Institute has pro- 
vided data in chart form for use as a 
general guide in the selection of stainless 
steels. The chart covers all standard types 
of these high quality steels and provides 
selected information on chemical composi- 
tion, structure, general characteristics. 

The steels are listed according to their 
AISI Standard type number, Thus, the 
user can tell at a glance the relationship 
among the various grades in a series or 
group 

While there are numerous trade names 
and numbers for the standard types of 
stainless, the use of standard AISI type 
numbers usually enables users to specify 
accurately the type of steel they require. 
These numbers are established to reflect 
industry practice and provide users with 
a single specification number which is 
recognized by all producers. For your copy 
of this useful chart... 


Circle E15 on Postcard 


Butterfly Valves... S. Morgan Smith 
Company has published the first half of 
what will be its complete catalog of butter- 
fly valves for industrial use. The new cata- 
log, in loose-leaf form contains a section 
on basic engineering data. A complete de- 
scription of each valve with specifications, 
layout drawings and dimension of stand- 
ard valves in each pressure rating. The 
catalog also contains sections on special 
metals and modifications available for ex- 
treme operating conditions, data on stand- 
ard valve operators and positioners, and is 
coded to identify the R-S Standard stock 
valves in stock and standard valves on 
order. 

This catalog is the result of an over-all 
standardization program begun early in 
1954 by this company on its butterfly, 
cone and ball valves. For your copy of this 
catalog . 


Circle E16 on Postcard 


General Purpose Valves .. . Henry 
Vogt Machine Company has just pub- 
lished its new supplement No. | to Cata- 
log F-9 covering their line of General 
Purpose Valves. The catalog is complete 
and includes dimensional details with 
complete data on trim size range and the 
like. For your copy 


Circle E17 on Postcard 
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Data Book The 1956 edition of the 
booklet, “Physical Properties of Synthetic 
Organic Chemicals,” has just been issued 
by Carbide and Carbon Chemicals Com- 
pany, a division of Union Carbide and 
Carbon Corporation. This booklet is pre- 
pared annually as a helpful guide for 
chemists, engineers, purchasing agents, and 
laboratory workers. This 24-page edition 
features 32 new products available from 
Carbide and Carbon. It presents the latest 
data on more than 350 organic chemicals 
The products are arranged by related 
groups with c¢ndensed data on applica- 
tions. Physical properties are given in 
tabular form. An alphabetical index is in- 
cluded for easy reference 

Copies of the booklet 
available 


Circle E18 on Postcard 


(F-6136) are 


Weld Fittings Eisenwerk Kritzler 
of West Germany now offers new litera- 
ture on its ASTM line of weld fittings in- 
cluding elbows, tees, reducers and caps. 
Information is printed in English and il- 
lustrates fully this line of material. To get 
your copy... 


Circle E19 on Postcard 


Valve Selection Chart A new 
comprehensive Valve Selection Chart has 
just been issued by Hoke, Inc, The 18-inch 
x 24-inch wall chart provides tabular data 
on both vee point and blunt point needle 
valves as well as spring-closing and cam 
closing toggle valves. Included is a Corro- 
sion Resistance Table as well as formulae 
for the proper method of valve sizing based 
on maximum flow desired. For your copy 
of this useful chart 


Circle E20 on Postcard 


Pneumatic Regulators \ 
eight-page booklet listing Conoflow Cor- 
poration’s complete line of precision-made 
pneumatic regulator now 
available, The booklet filter-regu- 
lator combinations, filters and regulators, 
relays, purge assemblies and control panels 
This descriptive, indexed bulletin is well- 
illustrated with cross section and dimension 
drawings, and gives typical applications of 
use. For your copy of this information 


new 


equipment is 


covers 
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Special Explosion Proof Fittings 

Special condulet fittings made out of 
premium quality copper free aluminum 
been cataloged for the first time by 
Crouse-Hinds Company in its bulletin 
2681. The materials and construction de- 
tails of these fittings are selected especially 
for severely locations such as 
ammonium nitrate plants, many acid plants 
and salt atmospheres 


have 


corrosive 


The problems of designing equipment to 
resist this type of corrosive attack is two 
fold. First, it is necessary to eliminate the 
copper from the basic aluminum alloy 
Second, it is necessary to eliminate many 
of the ordinary steel brass parts such as 
screws, washers, and operating shafts 

The bulletin lists a broad selection of 
both standard explosion proof condulets, 
plugs and recepticles, lighting fixtures, 
panelboards, switches, industrial patrol 
equipment and miscellaneous fittings, For 
your copy 
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Gasoline Anti-Oxidant Koppers 
Company, Inc., has just issued a new tech- 
nical bulletin describing in detail the re 
sults of experiments and test with its 
anti-oxidant additive for gasoline, 2, 6-di 
tertiary-butyl-paracresol (DBPC). 

Entitled “DBPC and Impruvol 33,” the 
new bulletin presents factual comprehen 
sive data resulting from years of research 
inhibit gum-formation 
in automotive and aircraft engines. Much 
of this technical data has not heretofore 
published. This information is in- 
tended to assist the refiner seeking high 
quality improvement of his gasoline plus 
lower treating costs 


on antioxidants to 


been 


A new inhibiting practice involving the 
use of DBPC is outlined in detail in the 
24-page bulletin. For your copy of this 
technical information 
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Electrical Test Equipment... A com 
plete line of test equipment available from 
Weston Electrical Instrument Corporation 
is covered by their new catalog R36A. This 
catalog includes all instruments for servic 
ing industrial electronic and electrical 
For this up-to-date catalog on 
electrical test instruments 


Circle E24 on Postcard 


equipment 
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READERS SERVICE CARDS 
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Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PETROLEUM REFINER: 


1 For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
* columns, circle on the card below the Code Number shown in the item itself. 


2 For more data on Advertised Products and Services, circle on card the actual page 
* number of the advertisement as listed in the Advertisers’ Index on the preceding page. 


Then, print your name, title, company and complete mailing address and drop the 

3 card in the mail, PETROLEUM REFINER's Readers’ Service Department. will 

* promptly forward your requests to the company concerned. The requested information 
will then be mailed directly to you. 
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United States Quick—Easy 

Use these cards to 
help keep informed 
on what's new .. . 
for more job-help 
information on 


equipment and 
services. 








BUSINESS REPLY CARD | 


Firnt Class Permit No. 7 (Sec. 34.9, P. L, & R.), Houston, 
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BOX 2608 | 
HOUSTON 1, TEXAS U.S.A. 











In furnaces as in processes 
compare the daesign 


to judge the advantages 


The wall construction of all 


Petrochem -Isofiliow Furnaces 


As an example 


is designed for 150°F' maximum 


outside shell temperature. 
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PETROCHEM 
ENGINEERED CONSTRUCTION 


MONOBLOCK AND 
INSULATION “FIREBRICK’ 











1250 Ibs. per 100 sa. ft 


‘T'he Petro-Chem design provides a thoroughly engi- 
neered wall construction. It is built with two tiers of 
monoblock supported on 18 inch centers and a circular 
arched wall of insulating firebrick. The inside of the 
steel shell is protected from the possibility of corrosion 
by a one-eighth in-h thickness of Staylastic cement. 
This type of construction, independently supported 
monoblock and the circular arch of firebrick, bonded 
with Smoothset mortar, assures optimum efficiency and 
minimum maintenance. 
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5450 Ibs. per 100 sq. ft 2900 Ibs. per 100 sq. ft 


*Based on B & W values 


The use of monoblock and insulating firebrick laid as 
a circular arch provides many advantages over a one- 
piece monolithic lining, including: 

]—Low weight, 2—Low heat conductivity, 3—High 
hot crushing strength, 4—Low expansion coefficient, 
5—Resilient compressible backing, 6—Long life, 7—Nil 
maintenance. 

Also, this construction has low heat storage capacity, 
speeds both heating and cooling. Its light weight 


requires less concrete foundations and steel supports. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN SIZE... CAPACITY... OUTY 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: Rawson & Co., Houston * Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles * 
Faville-Levally, Chicago * D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston 





International Licensees and Representatives: SETEA—$.A. Commercial, industrial, y de Estudios Tecnicos, 

Buenos Aires, Argentine * industrial Proveedora, Caracas, Venezvela * Firma Dr. C. Otto & Comp, G.M.8.H., 

Germany * Birwelco Lid., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe Anonyme 
Belge, Liege, Belgium * Huertey italiana $.P.A., Milan, italy 





Plate 864 


EVERY MEDONALD PRODUCT 


Plate 807-A 


GIVES THE OIL INDUSTRY SOMETHING “EXTRA”, 


From products of simplest design to the most 
intricate planning on the drawing board, fol- 
lowing through to the ultimate of years of 
service McDonald equipment shows its ability 
to take it. Built into our equipment is not only 
ruggedness but also the newest and best features 
which men in the field tell us they want and 
need. It’s toward this end that our engineers and 
production men are constantly working. 


A good example of this is Plate 864, illustrated 
above. This cover is used when loading tank cars 
with gasoline — reduces evaporation losses — 
eliminates danger of sparks — permits foading 
rain or shine. Made of aluminum — permits 
easy handling by one man. Covers are equipped 
with “Peep Hole Glasses” in order that contents 
of car may be watched while loading. 


Also produced by McDonald for tank car work 
are Plates 807, 807-A and 917. As you can see, 


the difference is the 90 and 45 degree angles, 
whichever you desire, with Plate 917 featuring 
female outlet threads. All 3 of these Tank Car 
Reducer Couplings are made of bronze and come 
equipped with a composition gasket and forged 
steel spanner wrench. They are offered in sizes 
from 5 x 2 inches up to 5 x 4 inches, with Plate 
917 in sizes from 5 x 2 inches to 5 x 3 inches. 


Also illustrated is Plate 860-N, a 4” flanged, non- 
rising stem Expansion Relief Gate Valve. When 
pressure in a line builds up, the disc in the by- 
pass opens, allowing the pressure in the line 
to equalize itself with that in the tank. Valve is 
set at 20 pounds pressure but this may be set as 
desired. 

For further information on any of the above 


items or on our complete line, please write the 
A. Y. M€Donald Mfg. Co., Dubuque, Iowa. 


F'OME OF THE SWING JOINT 


@ OIL EQUIPMENT @ 





